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The New Siemens Dynamo. 





The variety of types and modifications of the dynamo- 
electric machine is so great that it seems as though but 
little new could be expected from inventors working in 
this field. For the last two or three years inventions have 
multiplied to an almost perplexing extent. The inventor 
who wishes to keep informe, in order to avoid repetitions 
of existing inventions, finds a laborious task in the anal- 
ysis of what is constantly coming to the surface through 
the efforts of fellow inventors. It may be said, however, 
th&t very little new has been produced. Naturally, the 
inventor strives to create something different from what 
is already known, in the hope that it may be something 
superior to what exists. And so, details and forms have 
been changed successively, but a radical departure in 
principle from the prototypes of the dynamo-electric 
machine is rarely to be found. 

In many cases it seems as though the inventor turned to 
new forms for the mere purpose of gratifying his desire 
to produce something novel, without inquiring whether 
the invention is progressive or retrogressive. One feels 
impelled toask, what is the good of thus multiplying the 
styles and makes of dynamos, if, after all, we always have 
the same old Gramme or Siemens machine? The answer 
is that, though we may be ever so well satisfied that the 
principle has been sufficiently and even thoroughly 
grasped, still it is not certain that the best form of apply- 
ing it has been produced. We must submit to this segre- 
gation of types and make experiments to get at the facts 
and characteristic points of each case. Electrical engi- 
neering is going through a period of probation, so far as 
the construction of dynamos is concerned. If we fail to 
discover any new points of utility in experimenting with 
this or that new dynamo, we shail at least find out what 
to avoid. The new machine of M. Siemens, which we 
here illustrate, will doubtless attract attention by reason 
of the fame of itsinventor. It is of the class, however, 
that is more interesting on account of its novelty of con- 
struction than because of its merits, either as an invention 
or as a step toward efficiency. It is simply a Gramme 
machine, in which the ring armature is stationary and 
placed outside the field magnets instead of inside, as in 
the ordinary Gramme machine; and the field magnet 
itself revolves within the ring armature. 

Fig. 1 shows a general view of the machine. The ring 
armature is wound in sections around an iron core, as in 
other ring armatures, the iron core being elongated so that 
the armature is wider or more cylindrical than the usual 
Gramme armature. The field magnet is shown partly in 
Fig. 2. It is nothing more than the H armature, known as 
the old Siemens’ armature, which was used in the early 
types of machines, suchas the Ladd, Wild and others. On 
the shaft carrying the field magnet there are two collars 
insulated from each other, one being connected with 
each end of the wire wound around the field magnet, 
The current which passes through the field magnet 
circuit is consequently never reversed, and the polarity 
of each pole of the field magnet remains constantly 
the same. As_ this field magnet revolves it follows 
that it acts upon the ring in exactly the same manner as if 
the ring itself rotated and the field magnet were stationary. 
Consequently, each section of the ring passes through a 
phase of induction lasting through half a revolution, 
during which the current is in a given direction, and then 
through another phase, during which the currentis in the 
other direction, just as in the ordinary Gramme machine, 
the cause being the same. Each section is cutting lines of 
force of one polarity one-half of the revolution, and cutting 
lines of force of the opposite polarity the other half of the 
revolution. The sections of the armature are connected 
to a commutator in precisely the same manner 
as in the Gramme armature ; and it is evident that the 
currents must be commutated just as well as when the 
ring is revolving. In this case, as the commutator cannot 
revolve, the brush holders themselves revolve. They are 
attached to the shaft of the field magnet, as shown at B 
in Fig. 1, and the brushes point outward, as represented, on 
the inside surface of the commutator segment. . The idea 
of the contact taking place on the inside surface of the 
commutator is not new of itself, as it has been adopted in 
Some modifications of the Gramme machine. 





The brushes are adjusted to make contact with the com- 
mutator at points corresponding to the neutral portions of 
the ring. The neutral portions of the armature are con- 
stantly running around in the direction of rotation, fol- 
lowing the magnetic poles and keeping behind by merely a 
quarter of a revolution. This machine being nothing more 
than a Gramme machine reversed, the question arises 
as to whether it possesses any special advantages. 
In the first place the mass of magnetic metal 
composing the magnetic field is very much re- 
duced, and this of itself is a great disadvantage. For 
instance, if the machine is run with a low _ re- 
sistance in the external circuit, the amount of current 
circulating naturally increases. According to theory, the 
effect of this should be to make the magnetic field stronger, 
consequently to increase the inductive action on the arma- 
ture; but when the mass of metal in the field magnet is 
insufficient, the increase of current does not producé or 
proportionately increase the magnetism. In some cases 
the point of “saturation” is reached very soon, and any 
further increase of. current produces no corresponding 
increase of the magnetism. On the other hand, the more 
the current increases in the circuit, the more the reactive 








make the inside circumference perfectly symmetrical and 
concentric; consequently it would be a matter of great 
difficulty to revolve the field magnet poles as close to the 
interior surface of the armature as it is possible to revolve 
the exterior surface of the armature to the field magnets 
in the ordinary machine. There is only one advantage in 
this form of arrangement. The polar expansions of the 
field magnet would serve to hold the field wire in, and the 
result would be that the tendency to burst by centrifugal 
force would be very much lessened, particularly if the wire 
coils are bound, as is usually done. 

Another important question which arises is in regard to 
the comparative extent to which the wire composing each 
section of the ring becomes useful in cutting lines of force. 
It is doubtful whether any of the wire outside the ring 
serves to cut lines of force. In this machine, even admit- 
ting the theory of ‘ interversions of polarity,” advanced 
by M. du Moncel, it is not easy to see how that portion of 
the wire can be of benefit. In the ordinary Gramme ma- 
chine there is no question as to the utility of the outside 
wire as a factor in the results ; and there can be no doubt 
that a considerable portion of the wire inside the ring also 
contributes to the usefulresults. I[t would be interesting 
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effect of the armature core increases, as the current 
which circulates in the armature tends to magnetize the 
armature core, just the same as any ordinary electro- 
magnet. The reaction of the ring is much greater in such 
cases than the power of the field magnet; and the swer- 
ing or displacing effect in the field is greater. In other 
words, the lines of force in the field magnet become dis- 
placed. They are inclined so as to cut the sections of the 
Gramme ring more obliquely. The consequence is 
that for the same speed the _ electro-motive force 
will not be so great; besides, the displacement 
of the brushes should then be greater, and as there 
is no way of adjusting or displacing the brushes in order 
to give them “lead,” the variations of current which 
follow the changes of speed cannot be compensated by 
adjusting the brushes, without stopping the machine. 
When the magnetic mass of the field is greater the point 
of saturation is reached much later. The stronger reactive 
effect of the armature which follows the increase of cur- 
rent when the resistance is diminished, is much less. The 
deflection of the field of force is less marked, and the dis- 
placement of the brushes, or the lead necessary to com- 


pensate for these fluctuations, is very much less. The 
chief disadvantage under which this machine 
labors is that the close approach of the field 


magnet to the armature wire is attended with greater 
inconvenience. We all know how difficult it is to lay the 
wire of the Gramme armature. It is almost a matter of abso- 
lute impossibility to pack the wires inside the ring so as to 


to have comparisons made between these two machines for 
the purpose of determining whether there is any absolute 
advantage in some points of the peculiar construction of this 
machine. At first sight it does not appear to be an im- 
provement, and we are under the impression that when 
studied experimentally, so as to resolve its ‘* characteristic 
curve” in the manner described by M. Deprez, it would 
show at once the disadvantages which must result from 
the presence of so little iron in the inductive field. 
However, it is possible that there may be food for reflec- 
tion in this machine. The question of the transmission of 
power toa distance is now assuming great importance. 
We are called upon to consider the possibilities of dynamo- 
electric machines as receivers as well as generators of elec- 
trical energy; that is to say, as motors at the distal ends of 
lines, whither it becomes convenient to transport power. 
The disadvantage of the dynamo-electric machine of 
the ordinary form, when used as a motor, deperds on the 
fact that it gives rise to a counter electromotive force. 
When the armature is made to revolve—either by an ex- 
traneous current or by application of mechanical force— 
the sections of wire are in a magnetic field, and by their 
motion cut lines of force so as to give rise to an electro- 
motive force inevitably in such a direction that its mag- 
netic power tends to oppose the motion which brought it 
about, this opposition being nothing more than the conse- 
quence of Lenz’s law. By diminishing the length of wire 
subjected to action in a magnetic field, it follows that the 





counter electromotive force evolved will be smaller 
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and by diminishing the amount of magnetic metal 
the reaction which this electromotive force can 
produce will be diminished still more. Therefore, 
it appears reasonable to suppose that in a machine 
of this class the arrangements are more suitable to its 
as a motor than as a generator. The amount 

of self-induction produced is not likely to be as great, and 
the diminution of the electromotive force of transmission 
by the reaction of the motor is not likely to be as large. _ 
The idea of applying this form of construction toelectro- 
motors has been already seized by Professors Ayrton and 





Fig. 2. 


Perry in the construction of a motor, described in Prof. 
Ayrton’s lecture on “ Electric Lighting and Locomotion,” 
in THB ELECTRICAL WoRLD of March 24, page 182, which 
resembles this machine in all essential particulars, and 
was doubtless derived from it, the main difference being 
that the outside ring has the form of a Pacinotti arma- 
ture with the iron projecting between each section. The 
working of the motor is said to be excellent, and the 
efficiency claimed for it by its inventors is great, for the 
reasons enumerated. We would be pleased to learn of 
comparative tests of the new Siemens machine, both as a 
generator and as a motor. Undoubtedly the particulars 
of such tests would be of much value to electricians. 
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The Bichromate of Potash Battery of M. Trouve. 





The improved battery of M. Trouvé has attracted con- 
siderable attention from scientists since it has proven suc- 
cessful in supplying incandescent lamps. In The Oper- 
ator of May 1, we gave an account of the use of this 
battery at the general meeting of the French Physical 
Society, and added some details regarding its peculiarities. 

The question of using voltaic currents in electric lighting 
on a small scale, and for running motors, isone of interest 
to a large number of electricians, and our readers will be 
glad to get more detailed particulars ahout this battery. 
We reproduce from the Electrical Review of London the 
following description and illustrations, with an account of 
seme tests made by M. Hospitalier : 

Each battery consists (Fig. 1) of an oak box, containing 
six rectangular troughs of ebonite, which contain the 
liquid of each element. The zincs and carbons, connected 
together by movable couplings, are mounted upon a frame 
which allows of varying, at pleasure, their immersion in 
the liquid, and of thus regulating the delivery by altering 
the internal resistance of the battery and its active surface. 
Lastly, a wooden stop prevents the elements~from com- 
pletely leaving the troughs; but by removing this stop or 
by pushing it aside the height of the frame allows of 
making them quite independent, so that the ebonite 
troughs may be readily emptied or refilled. The front of 
the box is provided, for this purpose, with a hinge, by 
which it may be opened and the troughs removed without 
disarranging the elements. 

The elements are formed of a plate of zinc and two car- 
bons electro-coppered at the upper part. The zinc has a 
notch which serves to fix it to the metallic couplings 
covered with india-rubber, which support the elements. 
This arrangement enables the zincs to be quickly removed 
for amalgamation or replacement. The composition of 
the liquid for a battery of six elements is as follows: 
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The solution contains, therefore, 150 grammes of bichro- 
mate of potash per litre of water, instead of 100 grammes, as 
in the formula given by Poggendorff. 

For a more rapid delivery, M. Trouvé increases the quan- 
tity of bichromate and dissolves from 200 to 250 grammes 
per litre of water. 

This is how he prepares the solution : 

He throws into the water powdered bichromate of pot- 
ash at the rate of 150 grammes per litre of water; after 
having agitated it, he adds by means of a fine strainer, and 
very slowly, 450 grammes of sulphuric acid per litre, or a 
quarter in volume ; the liquid mixture heats little by little, 
and the bichromate once dissolved remains limpid and 
does not deposit by crystallization on cooling. The prep- 
aration takes eight to ten minutes. Care must be taken 
not to use a wooden agitator, as this would be rapidly car- 
bonized, uselessly weakening the solution. 

The medium weight of a battery of six elements is thus 


divided : 
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or 67 kilogrammes for the two batteries. 








RESULTS OF EXPERIMENTS. 

The 12 elements connected in series were discharged 
through six Swan lamps in derivation. The delivery was 
regulated by manipulating the frame of each battery so as 
to maintain a constant current of eight ampéres during 
four hours and ahalf, At the moment of immersion the 


great initial electromotive force of each element produced a inc 
current of 12 ampéres, although the zincs were only 


plunged in about two centimetres. After a few minutes 
the current returned to its normal strength of eight 
ampéres, The slight heating of the liquid then caused a 
slight increase of consumption, which became normal 15 
minutes after the starting. The battery worked in these 
conditions for an hour and a half without necessitating the 
lowering of the zincs, From this moment the decreasing 
delivery was compensated by gradually increasing the 
immersed surface, The variation never exceeded half an 
ampére, and the mean current was very carefully kept at 
eight ampéres during four hours and a half, after which 
time the zincs were completely immersed to a depth of 
about 15 centimetres in each element. From this time the 
decrease was very regular and the experiment stopped by 
raising the zincs when the current had reached five 
ampéres. (See discharge curve, Fig. 2.) 

The discharge was, therefore, divided into two phases: 

ist Phase. The delivery maintained constant at_eight 
ampéres during four hours and a quarter. 

2d Phase. The delivery decreasing regularly from 
eight to five ampéres during one hour and twenty-five 
minutes. 


1, Constant Phase. 


Difference of potential at terminals of lamp...... 14.15 volts 
batteries... 16.70 ‘“ 
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2. Decreasing Phase. 


During this second phase the mean current was 6.55 
ampéres during one hour and twenty-five minutes, or 








Fig. 1.—M. Trovuvé’s BicHROMATE OF PoTASsH BATTERY. 


5,100 seconds, and the mean disposable electric energy in 
the external circuit 9 kilogrammetres per second. 
Total Work. 

When we totalize the two phases which represent the 
actual delivery in the conditions of the experiment, we 
obtain the following results: 

Total quantity of electricicty furnished, 156,000 cou- 
lombs. 

Total disposable energy in the external circuit 253,350 
kilogrammetres. 

The H. P.-hour or 1,980,000 foot-pounds being equal to 
270,000 kilogrammetres, these figures show that the two 
batteries furnished together 0.96 H. P.-hours, or practically 
1 H. P.-hour per battery of 6 elements. 

Five batteries of 6 elements, that is to say 80 elements in 
series, ‘would suffice to supply an arc lamp burning carbons 
9 millimetres in diameter, with a current of 7 ampéres and 
40 volts difference of potential at the terminals of the 
lamp during five hours. 

Consumption of Zinc.—The zincs weighed before and 
after the experiment indicated a consumption of: 
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or on an average of 122 grammes per element. The mini- 
mum consumption was 105 grammes and the maximum 
consumption 183 grammes. The theoretical consumption, 
deduced from the quantity of electricity and the electro- 
chemical equivalents is 58 grammes per element, or 636 
grammes for the two batteries. 

It follows from these experiments that two batteries of 
6 elements each, newly charged, represent a disposable 
electric energy of 1 H. P.-hour or 270,000 kilogrammetres, 
with a weight of not more than 67 kilogrammes. It is 
important to notice here that no arrangement has been 





made from the point of view of lightness, and that it 
would be easy toreduce this weight to 50 kilogrammes. 
This figure is said to be lower than accumulators have been 
able to furnish up to the present time. 

The consumption is represented by the following 
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These figures allow of calculating easily what is the 
price per H. P.-hour of disposable electric energy with 
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M. Trouvé’s batteries when we place them in the usual 
conditions of delivery, of which the results are given 


above. 


Lightning’s Queer Freaks. 





The following item from a Pennsylvania journal is sent 
us by a subscriber, who desires our opinion as to the prob- 
able truth of the statement it contains : 

‘Lightning burst out at the foot of a Wilkesbarre hill the other 
day. The electricity ran along some water-pipes under ground 
for some 2,000 feet, entered the cellar of a house and escaped by 
way of the chimney.” 

This is not the first time that the reputation of lightning 
for consistency has been impugned. It has a long-estab- 
lished renown for eccentric and erratic behavior, which 
has almost become proverbial. On general principles, we 
would be ready to believe a pretty tough story about light- 
ning’s freaks, but the above makes us hesitate, because, 
notwithstanding that it is so untractable, lightning does, 

nevertheless, come under certain laws which it must obey. 

Electricity, of any form soever,is set in motion only 
when a difference of potential exists between the two 
ends of its path. The transfer of electricity which then 
takes place is only an effort to restore equilibrium. When 
a flash of lightning leaps from the storm cloud to the earth 
it is because a difference of potential exists which tends to 
urge the transfer of a certain amount of electricity from 
the one to the other. If the earth has the higher potential 
the electricity moves to the cloud ; if the cloud is the seat 
of higher potential, the electricity moves to the earth. 
There is no doubt that some lightning discharges start 
from the earth as well as from the clouds. The fiery 

streak spans the space so quickly that we cannot tel} 
which way it is moving, and so far as the effects are con- 
cerned they would be the same, no matter in which direc- 
tion the electricity passed. Now, the important point in 
the present case is this : If the seat of higher potential is 
the cloud, then there is a tendency to the discharge of cur- 
rent from above downward, but not frum below upward. 
Therefore, the escape of lightning upward through the 
chimney looks rather paradoxical, considered from this 
point of view. There is only one hypothesis on which we 
can explain it. Referring to the following diagram 

















c Ground. 


F 
Nake 





Water pipe. 


we might suppose the existence of two cloudsa b, situ- 
ated at a distance from each other and charged with 
different electricities which would act inductively on the 
neighboring surface of the earth below and condense elec- 
tricities of opposite kinds (—, +). Now itis well known 
that when a couductor is subjected to inductive (static) 
influence its opposite electricities are dissociated. The 
water pipe, therefore, forms a handy means of increasing 
the tension at the two points, for it transfers all of the 
negative electricity around d to the space around ¢, and 
all the positive electricity around c to the space around d, 
In this case the condition may be expressed by saying that 
in one cloud a the potential is higher than that of the 
earth and tends to send electricity to the earth, while in 
the other cloud the potential is lower than that of the 
earth and the electricity tends to move upward. 

There is also a tendency to transfer current from the high 
potential a to the low potential b, directly, by a flash between 
the two clouds, an occurrence which is quite frequent 
in thunder storms, Moreover, on looking at the diagram, 
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it will seem evident that there is a tendency to a transfer 
of current through the ground or the pipe from d toc. 
Now, let us suppose that the potential rises to such an ex- 
cess at a that a flash occurs to the earth and produces a 
partial equilibrium at c. The moment the discharge takes 
place the potential at a lowers, and the tendency of this 
cloud to send electricity to b is smaller, because it is more 
nearly of the same low potential. Again, the potential at 
¢ has been raised by the discharge, so that it is more nearly 
equal to that at d. But the potentials at b and d have not 
themselves changed, and as the other two paths of dis- 
charge cease to invite any discharge, to a great extent, the 
tension between b and d becomes greater, and a discharge 
from earth to cloud will likely occur. In this manner 
the potentials become neutralized or equilibrated. Pre- 
sumably this second discharge would take place almost 
immediately after the first. Perhaps this is what hap- 
pened in the instance cited above, but it will be seen that 
the electricity of the second discharge could not properly 
be considered the same as that of the first discharge. 
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M. Spellier’s Circuit Breaker for Electric Clocks. 





In transmitting impulses of current along a line for 
operating or regulating clocks and other similar apparatus, 
the occurrence of sparks at the circuit-breaker is a source 
of trouble, because it causes the contact points to wear 
out unevenly, and to make the impulses more irregular 
and uncertain. This difficulty has been the chief source 
of trouble in time systems, and hitherto no ready expedient 
has been at hand to vbviate it. The sparks, as is well 
known, result from the self-induction which take place in 
the circuit, more particularly in the electro-magnets, these 
currents being called ‘‘extra currents.” In the system of 
the Time Telegraph Company, described in our last issue, 
we saw that the undesirable effects of these extra currents 
were obviated by a simple expedient, which consists in using 
a shunt circuit of considerable resistance, through which 
the current divides during the lattter half of each im- 
pulse, and through which the extra current discharges 
itself when the circuit is interrupted. 

M. Spellier, in France, has also suggested a means of 
eliminating the extra currents, which is on the same prin- 
ciple, though simpler if anything. The following diagram 
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shows the manner in which the idea is carried out. Only 
one dial magnet F is represented. The metallic wheel H 
of the regulating clock receives the current through a flat 
spring L pressing on the axisd. This wheel carries three 
projecting pins p p p on its side, which serve to make the 
contacts. The wire from the other end of the circuit is 
connected to a flat spring R. As the wheel turns one of 
the pins p comes into contact with the end of the springR, 
and thus the circuit is closed and the magnet F' made ac- 
tive. If the pin p were to leave contact with the spring R 
the extracurrent would give rise to a spark at the point of 
contact. To avoid this, another flat spring S is placed di- 
rectly above R and connected by a branch line D to the 
other side of the dial circuit, as shown in the 
diagram. As the ~wheel turns, the springs S R are 
brought into contact. The battery is short-circuited 
through P and all the electro-magnets are also short- 
circuited, so that their extra-current can discharge itself 
through the branch D. When the pin p escapes, the 
springs are still in contact; they remain so for a brief 
instant, before they fall back by their elasticity, and there- 
fore keep the extra current short circuited until the pin 
p has opened the battery or main circuit. 

The only objection which we can see to this method is 
that it does not prevent the spark or the small voltaic arc 
which must result when the battery current itself is 
broken, as will be evident on examining the diagram. 

However, when the current used is not very powerful, 
this would not be a serious objection. The extra currents 
are far more troublesome and noxious. This ingenious 
idea may be valuable as a suggestion in many cases where 
interrupted currents are used, and where the extra induc- 
tion is the most important thing to be attended to. 
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The Electrical Photophore. 





The inventive genius of Mons. G. Trouvé, so fertile in 
the production of electrical novelties, has lately contri- 
buted another of the interesting as well as useful applica- 
tions of electricity for which his name has become 80 
justly celebrated, 

It is well known that some three years ago, when the 
neandescent light was first brought to public attention 


M. Trouvé conceived the happy idea of applying it to 
medical purposes in the exploration of the mouth, throat 
and other internal cavities of the human body by the in- 
vention of his diascope, which enabled the physician to 
dispense with the inconvenient reflectors that were neces- 
sary in physical diagnosis. 

The present achievement of M. Trouvé tends to the 
application of the incandescent light to similar purposes. In 
exploring the nose, examining the teeth or in ophthalmolog- 
ical examinations, it is convenient to have a source of light 
which can be manipulated by the surgeon without any 
great inconvenience. Heretofore thesurgeon has resorted 
to the use of the frontal reflector, whose concave surface 
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converged the rays of a lamp placed near him to a focus 
situated at the point of examination, or at a convenient 
distance, 

Instead of this M. Trouvé proposes to substitute a small 
incandescent light. In connection with Dr. Paul Hélot, 
chief surgeon of the hospitals at Rouen, France, M. 
Trouvé has produced an invention which is an adequate 
substitute for the reflector. Fig. 1 showsthe arrangement 
in part section. It is composed of an opera glass cylinder or 
tube in which a small incandescent lamp is fixed. The bot- 
tom of the cylinder is provided with a suitable reflector in 
the form of a concave mirror, while a plano-convex lens at 
the front part serves to control the size of the beam of 
light projected. The figure represents the apparatus in full 
size, the cylinder being open to show the lamp. It will be 
seen that it suggests a miniature dark lantern. Fig. 2 
shows the manner in which the photophore is used by sur- 
geons in exploring the cavities of the ear, nose and larnyx. 
It need scarcely be said that the apparatus is susceptible 
of other uses besides those to which it can be put by the 
surgeon. Among others, dentists will find it a convenient 
aid in their work. The incandescent lamp is fed by a bi- 
chromate of potash battery lately perfected by M. Trouvé, 
only a small number of cells being required. 

Many dental surgeons in Europe are already making use 
of the small electrical motor of M. Trouvé in operating 
their lathes and dental engines, consequently they have 
at hand the source of current necessary for supplying the 
light. A small switch worked by the foot could doubtless 
be devised so that the battery current could be transferred 
at will from the photophore to the dental engine. 

We remember reading some time ago of the inquiry 
made by a musician to an electrical journal regarding the 
means of obtaining a small light sufficiently portable to be 
attached to the military cap used by the brass band organi- 
zations, for giving Jight to read music by in processions 
taking place during the evening. The necessity of a light 
that will enable a musician to read the music to be played 





is apparent, though heretofore nothing has been provided 
save the unsightly torch. It is not impossible that a 
battery small enough to be comfortably carried by the 
performer can be made, so that each musician will be 
enabled to carry his own light. 

There are also many other applications where it is likely 
to be introduced, some of which will suggest themselves to 
our readers, The invention goes to show how easily some- 
times a useful convenience may be obtained. There are 
many more of these little things where electricity can be 
brought into play readily and beautifully, in spite of the 
fact that M, Trouvé has already attended to several, 








An Electric Photographer Interviewed. 





We made brief mention last week of a New York photo- 
grapher’s success in photographing the interior of the 
Madison Square Theatre at midnight. The stage was set 
with the pretty cottage scene in the first act of ‘“‘ A Rus- 
sian Honeymoon,” and all the actors in the play were 
grouped thereon. Clear and beautiful pictures of the 
scene were taken in four seconds. Mr, Falk was the photo- 
grapher who accomplished this interesting piece of work. 
A reporter of the New York Tribune called on Mr. Falk, 
in his gallery on Broadway, a few days ago, and opened a 
dialogue on the possibilities of photography by electric 
illumination in the future : 

**T tell you,” said Mr. Falk, ‘‘ this is the dawn of a new 
era in photography. Taking photographs by the electric 
light is going to knock the old plan higher than a kite. 
Who ever thought such a thing could be done ten years 
ago? I’ve been trying it for some time, but never happened 
to hit it just right until the other night at the Madison 
Square Theatre. The tableau at the end of the second: 
scene of the ‘ Russian Honeymoon,’ is a capital thing to 
take, there are so many actors on the stage, and the setting 
of the scenes and the bric-a-brac led me to think some time 
ago that I couldn’t get a better subject to experiment on. 
Well, I made two trials before the last one. The first time 
I had nine electric lights and the second time twenty-four 
But there wasn’t enough light, so I failed. Last week, 
however, we arranged to have all the light we wanted, 
and at the close of the play one night we took three cam- 
eras and the necessary paraphernalia, and went to the the- 
atre. The Brush Electric Light Company offered the use 
of these lights, and Mr. Frohman, the manager of the 
theatre offered to pay the expenses of having the 
lights put in position. The work began at 11 
o'clock. About twenty-five lights were suspended from 
the flies so that they hung directly back of the curtain, 
and were so arranged that they were not seen when the 
curtain was rolled up to its limit. There were four other 
lights in the auditorium suspended from the balcony, each 
light having a large piece of tin back of it to throw the 
light on to the stage. In the rear of the scene, just outside 
the big window, which, you remember, is in the back 
scene, we hung four other lights. There were several 
lights also in the wings of the stage. In all, there were 
thirty large lights, such as are used in lighting the streets. 
The electricity was brought in from the street, and when it 
was turned on there was a noticeable dimness in the lights 
in the street; but it was only for a few minutes, The 
lights having been adjusted and set to burning, we arranged 
our three cameras and were ready. The performers came 
on to the stage and took their positions. At one o’clock 
the first picture was taken. We took eleven in all, two of 
which were not good, as some of the performers moved. 
But the rest are capital,” and Mr. Falk showed a copy of 
them to the reporter. 

‘* You will notice,” said the photographer, ‘that every- 
thing is as clear and distinct on the stage as it can be. 
The faces, the features, in fact everything, stand out 
in fine style. I showed this picture to another photo- 
grapher, and he asked me if it was a copy of an oil 
painting. He couldn’t believe it was taken from life.” 

‘* Has the thing ever been tried before?” 

‘*Yes, once in Boston and once in London about six 
months ago. Both the attempts were crude, You see 
this will bea fine thing for the London photographers 
when it is finally developed. It will not make any differ- 
ence to them then whether the fog is thick or not. They 
can make their own light. It will, on that account, be 
be much more valuable to them than to us. We have a 
great deal of good weather, you know, and can get all 
the sunlight necessary. e look on stormy or cloudy 
days as a sort of holiday and take our rest then.” 

**Does the process differ materially from the ordinary 
method of photographing?” 

‘*No, it’s the same thing. The only difference is that 


for electric light photographing we use very sensitive 
plates—that’s all. The plate is developed by the most 
sensitive developers known to the art. The difficulties 
which we have had to encounter always were, first, the 
trouble in getting so much light on the stage without 
hurting the eyes of the persons on it; second, the difficulty 
in measuring for artistic arrangement such an immense 
quantity of light.. We hope to make these pictures look 
like an oil painting. And it will be done. This picture 
is nearly perfect. You see the great object is to e life 
scenes. It’s all easy enough to make a picture by electric 
light where there is no life. But in a thing like this where 
there are a great many persons to be photogrs hed, you 
can’t keep them still any great length of time. That’s the 
int.” 

Py yf long were you in taking the picture the other 
nig t ” 

** Well, the first picture was taken in eight seconds ; 
that was asmallone. The largest one required eighteen 
seconds, This electric light photography is going 
to revolutionize the whole m of theatre-adver- 
tising. They'll have lith phs of the most striki 
scenes of the plays, and will use them instead of the bi 
now in use. what a great advantage it will be to the 
people who go to the theatre. As it is nowadays, the scenes 

incidents of a ae live only in memory. The great 
actors, like Kean, Booth, Garrick, Barrett, and the rest of 
them, all die or leave the stage, and we have nothing but 
the memory to help us replace them in their great p ys. 
By this new process we can have them constantly before 
us in character, dress, scene, situation, and everything, 
complete. I ou it’s a grand thought. Sing ns 
have had their ures taken in this way ; but is the 
first time that a group of people have successfully 
photographed by process. 


_ oon eh 
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We are sending copies of the May 15 issue of The Op- 
erator to each subscriber of THE ELECTRICAL WORLD. 
The two papers, as we stated before, will be kept entirely 
independent of each other, and there is enough matter 
coming within the province of each to make both interest- 
ing and valuable to all classes of electrical readers; at any 
rate, the expense of The Operator—50 cents until the end 
of the year—will not require much of a sacrifice on the 
part of subscribers, and by that time they will be better 
able to judge as to the wisdom of continuing it. By remit- 
ting the 50 cents now, your subscription for The Operator 
will be promptly entered. 

Subscribers to both THE ELECTRICAL WoRLD and The 
Operator will receive two copies of the May 15 issue of The 
Operator. They will oblige us by using the extra copy to 
what advantage they can in drawing the attention of non- 
subscribers to the papers, and, if possible, get us a few sub- 
scriptions for either or both. Any assistance our friends can 
render us, in the way of bringing THE ELECTRICAL WORLD 
or The Operator before those not already subscribers will 
be appreciated. Extra copies of either, circulars, etc., 
mailed free on application. 

We are also mailing copies of both Tae ELEctricaL 
WorRLD and The Operator to a number of non-subscribers 
as samples. To such we would say that we aim to make 
both papers strictly first-class in their own way, and that 
we shall appreciate any assistance they may be able to 
render us in the way of subscribing for one or both 
journals, drawing the attention of such as may not have 
seen them to the papers, or furnishing us for publication 
such items of information as they think would interest 


our readers. To induce all to give one or both papers a 
trial, we offer to send a copy of 


Tue ELEectrricaL WoRLD (weekly) from the 


This includes postage to any part of the United States or 
Canada and the changing of addresses as often as desired. 
Those not already subscribers are asked to try one or both 
papers until the end of the year at the above special rate. 
We feel confident they will not regret doing so. Address 
W. J. Johnston, Publisher, No. 9 Murray street, New York. 


6| class are really needed, nobody will deny. 





ELECTRICAL SCHOOLS. 





A few years ago the project of establishing a special 
school for teaching electrical science, and for giving prac- 
tical training in the industrial applications which have 
been derived from it, would have been ridiculed as pre- 
mature and unnecessary, To-day it is looked upon with 
interest by electricians and entertained with more or less 
universal favor by the public. This sudden change of 
opinion is certainly an interesting circumstance. It proves 
that if the want of better educational facilities in the sci- 
ence has not been a “long felt” one, it is none the less 
perceptible and important at the present time. It is a 
pleasing indication of the healthy growth that promotes 
the development of our science. 

Ten years ago, electricity was still in the remote back- 
ground of science, as a suspicious mystery, a neglected 
curiosity. To-day it occupies the foremost rank asa useful! 
agent, a valuable servant. This rapid progress is unpar- 
alleled in the history of any science. It cannot be a cause 
for wonder, then, that we should have so suddenly real- 
ized a desire, a necessity, in truth, for a better and more 
thorough knowledge of the properties of the wonderful 
agent at our command. In every nook and corner of oui 
industries, electricity is coming to the surface and sug- 
gesting itself as a dutiful assistant, a factor of convenience, 
if not of economy ; but it fails to find there a competent 
guide to teach it its proper functions and to control it in 
the performance of its duties. The fact is that electrica! 
science is conquering new territory faster than it cap 
occupy it. It needs reinforcements—not raw recruits, but 
trained veterans—skillful, competent electricians. 

The question of founding electrical schools or of estab- 
lishing electrical ‘‘ departments ” in the universities is one 
that cannot but interest electrical menasa class. It is ful! 
of reflections and suggestions. That better facilities of this 
It is here in 
America, especially, where the lack of competent elec- 
tricians is particularly felt. Weare the most enterprising, 
the most inventive nation. We have taken to electricity 
more kindly, more generally, than the other nations. We 
are trying harder to develop its capabilities, and yet we 
are the very nation that knows the least about it. It is 
not saying too much to state that, even among our best 
electricians in this country, the standard of electrical 
The Americar 
electrician is literally obliged to go abroad in search of the 


knowledge is much lower than in Europe. 
very principles which he seeks to utilize. In other words, 
he has to take lessons from such men as Siemens, Deprez, 
du Moncel, Thomsen, Maxwell, Jenkin and a host o! 
others nearly as eminent in the science, hecause there are 
no such teachers at home. 

If we propose to be as independent in this science as in 
ether things, and to do our own thinking, it is high time 
that we should begin to gather the material for producing 
able thinkers. 

The American electrician rather likes to boast that he i: 
practical. He scorns the insinuation of theory. But it is 
unfortunately often the case that he is too eminently 
practical—that he is, in fact, empirical. He sees nothing 
useful in attacking a problem except the old and favorite 
cut-and-try method. He is unaware that a little intelli- 
gent thought can save him a great deal of cut-and-try and 
trouble in his work, He does not realize that the best and 
most consistent ‘* practice” 
the combination of the thorough knowledge of funda 
mental principles of the scientist, with the accurate skill 
of the artisan. That is the kind of practice of which one 
might proudly and rightly boast. 

What is needed is an institution where the precepts of 


is that which follows from 


such rational practice may be taught, and where the 
electrician may learn to apply them in individual cases. 
There are schools even now which send out men well 
versed in the theory of the subject, but these men need 
the ripening of experience. 
theoretical as our friends above referred to are too practical. 
The two are extremes. Thai is why they never agree. Let 
us have the two combined in proper proportions, and we 
may rest assured that the outcome will be an improve- 
It is the experience of men like Edison 


They are just as much too 


ment on either. 


that shows us how much this ‘‘sweet medium” is really |. 


needed. Mr. Edison does not like the ‘‘ practical” electrician, 
because he does not know enough about the nature of the 
case to be intrusted to him, and on the other hand, he 
does not fancy the theoretical electrician, simply because 
he is “too helpless.” What Mr. Edison needs, and wha~ 





many others need as well, is a class of electricians who not 
only understand the fundamental principles of the ques- 
tions they have to deal witn, but who have enough prac- 
tical experience in manipulation and installatiun to be 
able to adapt themselves to the peculiar circumstances 
of each particular case. These are the kind of 
men who can take care of their trust in an emer- 
gency or under unexpected difficuliies, They are 
self-dependent to a certain extent. They can use their 
judgment to advantage, and thus become active factors of 
development, instead of being mere tools of practical ap- 
plication. 

We notice that the question of electrical schools is 
receiving attention in many quarters. The schemes for 
We feel bound to 


protest against this condition of affairs. We do not want 


founding such schools multiply. 


to see the thing overdone, 
and do it well. One thoroughly good school is worth a 
dozen indifferent ones. 


Let us do one thing at atime, 


Let us concentrate our efforts on 
this one until it is a success, and then if it does not fully 
meet the demand, it will be time enough to found another. 
When such institutions become so numerous that they 
must beg for stitdents and enter into competition with 
each other, the standard of excellence invariably suffers. 
We wouid dislike to see ‘‘ electrical engineers” ground out 
18 incessantly as ‘“M. Ds.” are at present from the 
aumerous medical colleges. Let us not by any means 
permit the electrical school to multiply until it becomes 
a bane like the ‘‘telegraph school,” so-called. The tele- 
graph school was, no doubt, a good thing as long as there 
was but one. But there should not any others have been 
allowed to come to the suiface, as long as one good one 
was enough. At present it is a nuisance as detestable as 
it is frequent. The great excellence of the technical 
institutions of Europe is to be accounted for by the very 
fact that they are limited in number. It is hard work to 
gain admission ; it is hard work to get through the course, 
hence the proficiency of their pupils. 

Lastly, let us say one word about the faculty of the elec- 
trical school. A great deal of the value of such a school 
depends on the kind of teaching which it gives. Therefore, 
the most judicious and critical care should be exercised in 
the selection of these teachers. For our part we would 
recommend men who are fresh from the field of practical 
work, rather than men whose notions of practice have 
been drawn from the laboratory entirely. University men 
are very good in some departments, but if we want to pro- 
duce practical men, we should have practical teachers. It 
strikes us that men like Mr. George A. Hamilton, for in- 
stance, are about the right kind, and why would not Mr. 
Hamilton himself be a most excellent nucleus around 
whom to organize a faculty? It strikes us that a more 
galanced, experienced, well-informed electrician, both 
theoretically and practically, would be hard to find. It is 
just exactly such men that understand what the electrical 
engineer should know, having learned it by experience, 
who can impart the right kind of teaching. 

It must be borne in mind that the kind of electrical 
engineer we may expect to get from such schools will 
depend -very much on the quality and the adaptability of 
the students who shall] avail themselves of its facilities. 
Therefore, here also, some discrimination will be neces- 
sary. The profession of electrical engineering is one 
which requires special faculties of mind and special apti- 
tudes, justas much as the profession of medicine or the 
profession of mechanical engineering. It is too often the 
case that men rush into the professions without inquir- 
ing whether they possess any talents which fit them for 
the reyuirements of professional duties. These are the 
men who make the professions ‘‘ overcrowded.” If they 
had only gone into their proper spheres as mechanics, 
tradesmen or merchants, they would have relieved the 
profession and the community of a large number 
of quacks, third-rate lawyers, and soon. Itis true that 
our profession is not overcrowded, as anncunced by the 
“agent” of an alleged school of electrical engineering, 
but that is no reason why we should hasten to pack it full 
of useless members. It is not so much the lack of more 
electricians, but the lack of better ones, that demands 
consideration. We need officers, in a word, and for our 
part we would be glad to see them drawn *‘from the 
ranks,” rather than from outside sources. The material 
in that case would not be so crude, and would require much 
less handling to give it the right cast. In many cases it 
is more than half formed already. The men who have 
been occupying the field should strive to work themselves 
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up to promotion as 
ing advantage of better educational 
Those been for several years 
engaged in telegraphy, telephony or electric lighting, 
as operators and electricians, who know all about the 
practical routine of the business, are the very best material 
from which to make our electrical engineers. They have 
a familiarity with electrical apparatus, which even the 
best school cannot hope to inculcate. When they return 
to the field, after following the curriculum of the schools, 
they are at once prepared to take charge of their work. 
They are not “helpless,” as Mr. Edison says of the grad- 
uate of technical schools, but on the contrary, they feel 
more “at home” than ever. 


by tak- 
facilities, 


electrical engineers, 


who have 


They do not need to go 
through a term of probation with their employers. They 
are recognized as competent from the start. 

We have been among the first to urge the importance of 
self-improvement in the ranks of the profession, and we 
commend this additional suggestion to its members as one 
of much importance. 

0 > one 


A Suggestion about Working Induction Coils. 





The induction coil is a wonderful apparatus, judged by 
its effects. The variety of uses to which it has been put 


have made it an interesting object. Between the small 


‘* shocking” coil of the medical apparatus and the large 
Rubmkorff coil of the physical laboratory there are a 
thousand and one types and forms of induction coils in 
use. It is familiar to the electrician, who meets it con- 
stantly in oné form or another. Indeed, many electricians 
owe their interest in the science to the attractiveness of 


induction coil experiments, Even the well-known medi- 


cal coil has a kind of *‘ witch-craft” about it which is all- 
sufficient to fasten the interest of an observing mind and 
stimulate an appetite for a better knowledge of it. 

All those who have had occasion to work the induction 
coil know that it is apt to be remiss just when least ex- 
pected. We refer, of course, to induction coils where the 
primary circuit is broken regularly by an automatic vi- 


brator. The trouble always arises from the vibrator. It 


is often difficult to make the vibrator work properly, and, 


in fact, sometimes it proves no easy task to make it work 
at all. The vibrator, as is well known, carries a small 
armature, which is attracted by the iron core of the in- 
duction coil, or else by a small special magnet in the prim- 
ary circuit. The effects of the induction coil depend on 
the rapidity of the breaks or interruptions caused in the 
current by the vibration of the armature. The more rapid 
the breaks in the primary circuit, the more intense and 
powerful the induced currents are. If the spring happens 
to be rather tight, or the current too weak, then the arm- 
ature is not attracted with sufficient force to pull it away 
and separate the contact points, and the vibrator will only 
move very slowly, if at all. The resistance of the point of 
contact may be so great as to reduce the current, and thus 
help to produce the same result. 

M. de Tromelin, in a recent number of L’Electricité, pro- 
poses a simple expedient for such cases. It consists in arti- 
ficially polarizing both the armature and the core of the 
coil itself, or of the special magaet attracting it, by means 
of apermanent magnet. He takes a magnet and places it 
in front of the coil so that the armature will be between 
one of its poles and the attracting core. In this condition 
it will be seen that both the attracting core and the arma- 
ture are magnetized by induction and tend tu attract each 
other with a force depending upon the power of the perma- 
nent magnetand the distance at which it is held from them. 
On passing the weak current, Jess magnetic effort is re- 
quired of it to force the armature to move, provided, of 
course, that the polarity induced by the permanent magnet 
is in the same direction as that produced in the attracting 
core by the current. If the polarities are in reversed di- 
rections, then they simply neutralize each other. 
If the armature fails to move, then the magnet 
should be reversed, so as to present its other pole. 
If the armature fails to move even then, the current 
must be insufficient, and the trouble lies in the battery. 

This expedient is certainly very simple, and M. de 
Tromelin states that it enables the induction coil to pro- 
duce much larger sparks with a weak current. In using 
Rubmkorff coils the suggestions will prove especially use- 
ful. Oftentimes the current available is not very strong, 
and it may be even insufficient to work the coil at all. 
M. de Tromelin states that even when the permanent mag- 
netis made to act on the remote end of the core, the 
results are still better than without the use of the magnet. 
This must be evident, for although the inducing magnet is 
further removed, yet the action must be felt throughout 
the whole length of thecore. If there are two small in- 
duction coils, then they may be placed side by side and a 
horse shoe magnet can be used so as to strengthen both, 
one pole being placed near each core. The only thing to 
be done is to connect the coils so that the polarities will 
‘¢ mate” in each case with the pole presented. 





M. de Tromelin states that the two induction coils, if of 
equal size, may be made to work in series or multiple cir- 
cuit; though in working them in series it is necessary that 
the vibrator of only one should be allowed to operate. 

An interesting experiment is described by M. de Trom- 
elin, which illustrates the same principle. He finds that 
when a Bell receiver is connected with the secondary cir- 
duit of an induction coil near which a permanent magnet 
is held, the sounds vary according to the distance between 
the magnet and the telephone. It is claimed that the tones 
vary through all the shades in pitch of the chromatic 
scale, just as when the vibrator i3 made to change in speed 
by adjusting it differently. It is evident that each im- 
pulse of current in the induction coil must be reproduced 
at the telephone, and their rapidity of succession deter- 
mines the pitch of the tone. With a permanent magnet 
held near, we suppose that retardation takes place in the 
vibration of the diaphragm of the receiver, and conse- 
quently it follows that as the magnet is moved away the 
pitch of the tone must rise, The experiment is said to suc- 
ceed better with the Gower variety of telephone. 

We might add, en passant, that a modification of the 
Bell receiver, contemporaneous with the Gower receiver, 
contains the suggestion of the idea advanced by M. de Tro- 
melin. We remember that in the Gowen telephone the two 
poles of the magnet are brought closely together near the 
diaphragm, which is of iron, as usual. M. Ader conceived 
the happy idea of strengthening the magnetic field acting 
upon the diaphragm by placing a soft iron ring in the 
mouth-piece around its opening. This ‘‘ armature” being 
thus placed outside the diaphragm, and having more mass, 
concentrated the lines of magnetic force of the magnet 
more effectuully, and the thin diaphragm is therefore 
placed in a more intense magnetic field than would other- 
wise be the case. In other words, the iron ring becomes a 
magnet by induction and reacts on the diaphragm to help 
the action of the magnet. The receiver is said to be re- 
markably sensitive and efficient, and certainly it seems as 
if this application of the principle of magnetic reaction 
known long ago were a rational and a scientific one. The 
reader will see that the principle is essentially the same as 
in M. de Tromelin’s application. 

It may be proper to speak of a method of applying the 
idea of M, de Tromelin, which occurs to us at this moment 
and might beuseful. Instead of making the core of in- 
duction coils entirely of soft iron, a small central steel 
wire may be used which can answer the purpose of a per- 
manent magnet. By pushing this steel rod in or pulling it 
out, the magnetic moment exerted on the armature of the 
vibrator could easily be regulated to a considerable extent. 
Those who experiment with small coils and small batteries 
and have not the facilities of alarge laboratory for keep- 
ing their induction coils and batteries always in good order 
will find the idea worth trying. 
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Death of an American Electrician. 


— - 


Mr. William E. Sawyer, a well known electrician and 
electric lightengineer, died at his residence in this city, on 
the 15th inst, Mr. Sawyer will be remembered as one of 
the pioneers in the field of electric lighting in America. 
His career as an electrician was begun under very favor- 
able auspices, and it isa pity that it should have proven 
but a record of neglected opportunities. Unfortunately 
for Mr. Sawyer, bis nature combined discordant elements 
of character ; his disposition was governed by trait: at once 
uncongenial and incompatible with each other. He was 
not lacking in the essential qualities of ability and genius. 
On the contrary, he possessed undoubted talent as an elec- 
trician. But his character was not possessed of that fixed- 
ness and stability which command success. His erratic and 
careless habits were perpetually at war with his talents, 
and led him continually into difficulty. 

He achieved fame and fortune at an early date. It 
is said that his inventions formed the basis of the first 
electric light company in America—the United States 
Electric Light Company—who retained his services on a 
contract of several years, at a munificent salary. Mr. 
Sawyer only remained a few weeks, however, and then 
threw up his contract. It is said also that the $50,000 which 
he received. for his inventions soon disappeared. He then 
gave his attention anew to electric lighting, anda new 
company, the Sawyer-Mann Electric Light Company, 
was formed to operate his incandescent system. It ap- 
pears that he was at work on an incandescent system 
much sooner than Edison or Maxim, and that he wags 
successful in contests with them for priority in the Pat- 
ent Office. 

A difficulty arose between Mr. Sawyer and a Dr. Sfeele, 
who boarded at the same place where he hved, which 
culminated, on the 5th of May, 1880, in an altercation, in 
which Mr. Sawyer shot Dr. Steele. Mr. Sawyer was ar- 
rested, and when the trial took place in March, 1881, he 
was convicted and sentenced to four years’ imprisonment 
at hard labor. An appeal was made, and as his health was 
poor, he was permitted to remain at his home pending the 
appeal, The Court of Appeals affirmed the decision of the 
Court of General Sessions, and Mr, Sawyer then sought 
pardon from the governor. As his health was such that 
his removal was considered dangerous, he was permitted 








to remain at his house, The District Attorney consented 
to delay in moving for sentence for one month, which ex- 
pired May 16, but before the time had expired he received 
official notice of the death of Mr. Sawyer. 

In the beginning of 1831 Mr. Sawyer published a book 
on “Electric Lighting by Incandescence,” which, for a 
time, was the best work on the subject. The Sawyer- 
Mann Company did not live long, and Mr. Sawyer started 
one or two other companies, which shared the same fate. 
He then turned his attention to the electriv railroad, and 
managed to produce a sensation once more. He had 
lately given considerable attention to perfecting his elec- 
tric railroad. At the time of his death it is said that he 
had several applications for patents in course of prepara- 
tion, to cover the distinctive features of his inventions, 

As an electrician, Mr. Sawyer belonged to the practical 
school rather than to the scientific. His inventions are 
not so remarkable for originality of conception as for in- 
genuity of application. In a word, his genius was con- 
structive rather than creative, His inventions were 
bright innovations of old ideas, rather than departures 
toward new principles, 
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Electric Storms. 








Foreign meteorologists have recently been investigating 
the phenomena of electric storms. Professor Méhn classi- 
fies them as heat and cyclonic thunder storms. In the 
lower latitudes and in summer the heat storms prevail, 
while on the Northern Atlantic and generally in the higher 
latitudes, as Iceland and Norway, the electrical storms are 
cyclonic. They have their maximum in winter, and 
though they may occur at any hour of the day, are most 
frequent at night. 

Nature says: ‘‘Of the twenty-three cyclonic thunder 
storms which occurred in Iceland in fourteen years, only 
three took place at an hour of the day when the sun was 
above the horizon.” Statistics of the weather bureau 
show that the heat thunder storms in our latitudes are 
most frequent between two and six o’clock p.m. Com- 
menting on the recent thunder storms in the South, an 
exchange says: 

‘‘The electric storm is no doubt always the result of a 
sudden and considerable condensation of water vapor con- 
sequent on the commixture of cold and warm moist cur- 
rents, and may therefore be anticipated in districts over 
which the weather reports indicate that the southerly 
winds will be replaced by fresh to strong northerly winds. 
This simple rule for the prevision of thunder storms might 
often be the means, if systematically applied, of saving 
life at this season.” 

Mr. Symons, an English meteorologist, has been investi- 
gating the nature of ‘‘ heat lightning,” generally supposed 
to be harmless, and declares that this is by no means in- 
variably the case. He shows that its beautiful flashes are 
often due to disastrous thunder storms at no great distance. 
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The Electrical Voting Apparatus, 





It will be gratifying to tax-payers to know that an in- 
vention for economizing time in Congress is in preparation, 
It is an electrical voting apparatus for the House of Repre- 
sentatives, by means of which the vote of each member 
will be instantaneously recorded and announced, The 
idea, although brilliant,.is not new. A similar machine 
has been in use in Europe for some time, and Mr. Edison 
and Congressman Springer have twice urged Congress to 
adopt it. That such a machine would facilitate business 
and be an advantage in many respects, no one who knows 
anything of the workings of that arbitrary legislative 
engine called congress, no one doubts. The House of 
Representatives sits but a few hours every week, and now - 
that the number of its members has been increased to 325, 
a single roll-call consumes half an hour or more. Time is 
money everywhere, and in Congress it is a considerable 
amount of money. Any device which will save time and 
compel close attention on the part of members is in the 
nature of a boon to their constituency. Ifa vote could be 
taken ina minute or two, and the record was automatic 
and inexorable, each member would be obliged to give 
his undivided attention, and ‘‘ jobs” would languish while 
the country thrived. 
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Lightning in Telephone Exchanges. 





Lightning makes sad bavoc in a telephone exchange 
when it hasan opportunity. It is but a few weeks since 
we recorded almost the complete destruction by lightning 
of the Indianapolis exchange, and now we havea report 
of asimilar occurrence in the Omaha exchange, where, 
about three o’clock on the morning of the 8th inst., some 
400 connections were burned out, and the building was set 
on fire, but was saved by the exertions of the operator and 
the firemen. In both cases the service is reported to have 
been suspended for several days. These events show that 
the forms of “‘lightning-arresters” hitherto used, and 
which have been found sufficient for the protection of our 
telegraph offices against atmospheric electricity, do not 
adequately guard the complex network of wires and the 
delicate mechanism of the telephone exchange, and that 
there is excellent opportunity for some of our electrical in- 
ventors to exercise their ingenuity in the production of a 
more satisfactory device. Let us havea lightning-arrester 
that will arrest, 
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Microphonic Contacts. 





The following interesting paper, by Mr. Shelford Bid- 
well, read before the English Society of Telegraph En- 
gineers and Electricians on April 12, we find in the Lon- 
don Electrical Review : 

Loose contacts are proverbial for the uncertainty of their 
action, and it was to be expected that an investigation 
into their action would prove troublesome, and the results 
obtained by no means uniform, But by multiplying ex- 
periments, the element of uncertainity has been to a great 
extent removed, and several interesting facts seem to be 
clearly established. The arrangement adopted for nearly 
all the experiments consisted of a little balance, formed 
of a light steel rod balanced on a knife-edge fixed at 
right-angles to it. To one end of the rod was attached a 
split tube of thin copper, for holding short rods of the 
different substances to be tested, which were held so as so 
press at right-engles upon another rod held in a spring 
clamp. A scale-pan and a sliding counterpoise enabled 
different pressures to be exerted between the two micro- 
phonic surfaces. The object of the first experiments was 
to ascertain the effects of various pressures upon the re- 
sistance of two carbon rods, the measurements being 
made with a Wheatstone’s bridge in the ordinary manner. 
The rods selected were electric-light pencils of gas car- 
bon, 6 mm. in diameter. In all, seventeen series of ob- 
servations were thus made, the weights in the scale-pan 
varying from 5 grammes to 100 grammes, The mean of 
three of these, the weights and corresponding resistances, 
plotted out so as to form a curve, showed clearly that the 
greatest variations occur when the pressure is small and 
the resistances comparatively high. Thus, between 0.25 
grammes and 5 grammes tbe resistance falls 5.1 
ohms, while between 25 and 50 it only falls 0.8 ohms. It 
soon became evident that the resistance of the carbon 
contact was largely dependent upon the electromotive 
force or the strength of the current used, the resistance 
falling with increase in the current. Thus, when the pres- 
sure was 0.25 grammes the resistance with 1, 2, 8 or 4 
cells was 11,10, 7.20, 4.70 and 3.55 ohms, respectively. 

The resistance of the carbon contacts varied greatly 
with the strength of the current when the pressure was 
small, and but very slightly when the pressure was great. 
It is clear, therefore, that the diminution of resistance 
which occurs when the pressure between the carbon con- 
tacts is increased, is not under ordinary circumstances 
due solely to the increase of pressure; for the diminished 
resistance which results from the increased pressure 
causes an increase in the strength of the current, the 
effect of which is a still further fallin the resistance. 
Thus the total diminution of resistance is due only partly 
to increase of pressure, and partly also to increased strength 
of current, With small pressures the resistance is largely 
dependent on the strength of the current, but when the 
pressure is considerable the resistance with weak and 
strong currents is nearly the same. 

A few experiments were made in order to ascertain 
whether the diminution of resistance under pressure was 
entirely of a temporary nature, or whether it continued in 
any degree after the pressure had been removed. A weight 
of 1 gramme being in the scale-pan, the resistance of the 
contact was measured with the Wheatstone’s bridge and 
one Leclanché cell ; the 5-gramme weight was then low- 
ered into the pan, and a measurement made of the dimin- 
ished resistance. The 5-gramme weight was again gently 
raised, and the resistance with a single gramme once 
more measured. In every case it was found to have re- 
turned almost exactly to its original value. The exper- 
iment was repeated with a resistance of 800 ohms between 
the battery and the bridge, that the current might be 
smaller, The results were substantially the same as before. 
It was noticed, however, that the final resistance was al- 
most invariably slightly higher than the original resistance, 
but this increased resistance gradually diminished, and 
perhaps, if time were given, it would return to its original 
value, There is little doubt that this is a thermo-electric 
effect, Since, as is well known, the resistance of a 
continuous conductor of carbon is diminished by heat, 
it might perhaps be supposed that the diminution 
which the resistance of carbon contacts exhibits under the 
influence of increased currents is due simply to the heat- 
ing effect of the current. Experiments made with the 
view of testing this hypothesis failed, however, to sup- 
port it. The carbon balance, with a weight of 2 grammes 
in the scale-pan, was placed in an air-bath, the bulb of a 
thermometer being very near the points of contact; the 
temperature was slowly raised, and the resistance was 
from time to time measured in the ordinary way. At 
16° (the temperature of the room) the resistance was 9 
ohms. As the temperature rose the resistance varied 
irregularly, increasing, however, on the whole, and never 
becoming less,than it was at first, until at 50° it had be- 
come 10.7 ohms, The experiment was, repeated with a 
weight of 10 grammes in the scale-pan. The resistance at 
17° was 4.7 ohms. Asin the former case, the resistance 
rose and fell irregularly as the temperature increased until 
31°, when it was 4.7 ohms—exactly the same as at first. 
From this point it increased with great steadiness and reg- 
ularity to 5.7 ohms at a temperature of 50’. 

Under certain circumstances the current appears to pro- 
duce a permanent and not merely temporary effect upon 











the resistance ; that is to say, the resistance of the contacts 
is found tobe lower (or higher) after the current has ceased 
than it was at first. When the proportion of the current 
strength to the pressure at the points of contact exceeds a 
certain limit, the effect of the current is apparently to pro- 
duce a permanent increase in the resistance, and this in- 
crease is sometimes very considerable. The resistance 
does not rise gradually, but suddenly, generally after the 
circuit has been closed from two to ten seconds, and at 
the moment of the rise a minute flash of light appears at 
the points of contact. The galvanometer needle suddenly 
goes to zero, and when this has occurred no deflection 
whatever is produced on opening and closing the circuit 
with akey. A slight vibration, however, partly or wholly 
restores the conductivity of the carbon, and, curiously 
enough, the same effect is often produced by the feeble 
current used to measure the resistance. Thus it may 
happen that, while the moment before measurement the 
resistance may be infinite, the very act of measurement 
reduces it to a few hundred ohms. 

The experiments made with metals were less numer- 
ous than those with carbon. Metallic loose contacts 
were found to be even more uncertain in their action 
than those of carbon, and to obtain a really fair average 
of results a very great number of measurements would 
be required. Under precisely the same conditions, as 
nearly as they could be reproduced, the results obtained 
were frequently very different. Nevertheless, it has been 
possible to bring out with sufficient distinctness some re- 
markable peculiarities in the behavior of metallic contacts. 
The metal principally used was bismuth, which was se- 
lected on account of its high specific resistance, 
but a few experiments were also made with copper 
and platinum. The cylinders of bismuth and copper were 
of nearly the same diameter as those of the carbon pre- 
viously used—6 mm. The platinum was prepared by 
soldering wires of that metal upon cylinders: of brass. 
The first unexpected phenomenon which attracted notice 
in working with bismuth was the very great permanent 
fall in the resistance which was produced by an ordinary 
current with light pressures. Using a single Leclanché 
cell, the lightest contact—the pressure being certainly less 
than .01 gramme—failed to give a higher resistance than 
9 ohms ; but with 400 ohms inserted between the battery 
and the Wheatstone bridge, a pressure of .35 grammes 
gave a resistance which on different occasions varied 
between 78 and 110 ohms. When once, however, the 
resistance has been reduced by a strong current, the 
changes which occur when feebler currents are used are 
comparatively small, unless, of course, the points of con- 
tact are first separated A small weight being in the 
scale-pan, if a weak current were caused to pass through 
the points of contact, the resistance was found to be high. 
When a strong current was passed, the resistance was 
greatly diminished. And when the current was reduced 
to its original strength, the resistance did not rise to its 
original value ; in fact, it did not rise at all—it was still 
further diminished. 

Repeating with bismuth the experiments made in the 
case of carbon, it was clear that the diminution of resist- 
ance effected by pressure was generally of a permanent 
nature, continuing to a great extent after the pressure has 
been removed (so long as the points of contact remain un- 
disturbed), and thus reversing the case of carbon. With 
strong currents the variations of resistance were so un- 
certain and irregular that accurate measurements were 
impossible ; but with a resistance of 300 ohms between the 
battery and the bridge the effect was very clearly marked. 

When a tangent galvanometer was inserted in the circuit 
it at once became evident that when the condition of the 
microphone was at its best the current was strongest. It 
appeared probable, therefore, that the magnitude of the 
apparent repulsive effect produced between two contacts, 
as discovered by Mr. Stroh, depended merely upon the 
strength of the current which was passing at 
the moment, and that the excellence of the microphonic 
effect had really nothing to do with the matter. 
The upper carbon was therefore pressed down 
with a weight too heavy to admit of the ticking 
of the watch being heard, and a steady current was 
thus secured without any difficulty. It was now found 
that the repulsive effect was almost, if not quite, as great 
as it was when the carbons were in loose contact, and 
little doubt was left that the phenomenon was merely a 
case of expansion due to the heating effect of the current. 
Cylinders of bismuth were then substituted for the carbon 
rods, and a similar effect was produced, the movement of 
the spot of light being somewhat greater than it was with 
carbon, With copper the apparent repulsion was rather 
less than with carbon, but perfectly well marked. Lead 
was then tried, being chosen on account of its high co- 
efficient of expansion and its inferior conductivity for heat 
and electricity, and, as was expected, the deflection of the 
spot of light was very considerable, being about six times 
as great as in the case of carbon. 

The results of the experiments may perhaps throw some 
light on a matter which has never hitherto been fully ex- 
plained. Why does carbon give better results than any 
metal when used in the microphone? It seems that this 
question may be very easily answered. The mere fact that 
a current causes delicately-adjusted metal contacts to ad- 
here to each other is sufficient to account for the superior 


‘ efficiency of carbon, It is possible, indeed, to transmit ar- 


ticulate sounds by means of a metal microphone, as is 
proved by some of Professor Hughes’ earliest experiments, 
but the action of such an instrument, as compared with 
one of carbon, is extremely uncertain and imperfect. This 
is, no doubt, due to the fact that, although vibrations cor- 
responding to the fundamental tone are easily produced, 
the minute super-imposed vibrations due to the upper par- 
tials, upon which depends the distinctive character of a 
particular sound, are, owing to the adhesion, very imper- 
fectly represented, if not entirely lost. 

The question as to whether it is preferable to arrange the 
elements in series or in multiple arc is very easily 
answered. If the elements are in series the whole of the 
current used will pass through each of them ; while if they 
are in multiple arc the current will be subdivided and each 
element will be traversed by acurrent the strength of 
which (supposing them all to be equal) will be inversely 
proportional to the number of elements. Now, the sensi- 
tiveness of the contacts to changes of pressure has been 
shown to increase greatly with small currents, and hence 
it follows that the multiple arc is to be preferred to the 
series system. The same reasoning, in a modified form, 
will condemn a system in which series and multiple ar- 
rangements are combined ; for the greatest perfection, 
therefore, the multiple arc system pure and simple should 
be adopted. d 

Since the efficiency of a microphone depends principally 
upon its power of varying the strength of the current ina 
circuit comprising the microphone, a battery and the pri- 
mary wire of an induction coil, it is clear that the electro- 
motive force of the battery should be as high as is consist- 
ent with other conditions, and the resistance of the battery 
coil and microphone should be low, for the proportional 
change of resistance caused by sonorous vibrations remain- 
ing the same, the stronger the maximum and minimum cur- 
rents the greater will be the actual difference between 
them. But for securing sensitiveness it is very important 
that the current passing through the microphone should 
not exceed a certain strength, and, indeed, if the pressure 
is light (as it should be) a strong current will enormously 
increase the resistance of the contacts or some of them, 
thus impairing or utterly destroying the efficiency of the 
instrument. The general conclusions that may be derived 
from the investigations are that (1) the constituent ele- 
ments of a microphone should be numerous. (2) They 
should be arranged in multiple arc. (3) They should be 
heavy. (4) The pressure at the points of contact should be 
light. (5) The resistance of the microphonic system should 
depend upon the resistance of the rest of the circuit (which 
should be small) and upon its sensitiveness to changes of 
pressure. In general it should be small. (6) Up to a cer- 
tain limit, depending upon the number of contacts and 
their pressures, the current used should be strong. 

During the discussion which followed the reading of 
this paper, Mr. Stroh gave an account of the following ex- 
periments : 

The microphone used was again of the hammer-and- 
anvil pattern (same as described and illustrated in THE 
ELECTRICAL WoRLD of March 31, 1883, page 199) this form 
being most suitable for experiment. 

On a little board A, Fig. 1, was fixed by means of a brass 
holder a a thin carbon rod b. Against the end of the lat- 




















ter rested loosely another carbon rod c, which was mounted 
on a little spindle d, and a small spiral spring e served to 
vary the pressure at the contact between the two carbons 
band ¢. 

The object of this arrangement was that the points of 
contact might be brought under a microscope, and for that 
reason the carbons, where they came into contact with 
each other, were made as flat as possible and also thin at 
the edges, so that they might be fairly brought into the 
focus of the microscope. 

The little board .4 on which was placed a loud ticking 
watch as a source of sound, was fixed at B on a stand apart 
from that of the microscope, so that touching and adjust- 
ing the latter might not interfere with the microphone, A 
hole in the board at h, under the contact, is necessary to 
admit light from below. 
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In the circuit with the microphone were a telephone, a 
make-and-break key and a small battery of 1 to 8 cells. 

The two edges of the carbon contact, although they were 
made with care, appeared rough and jagged through the 
microscope, as represented in Fig. 2, and before the current 
passed only one or two of the projecting points were 
seen in contact. 

The tension of the spring for the first observation was 
such as was known by experience to be necessary to insure 
microphonic contact. By depressing the key a current 
from two cells was now sent through the circuit, and the 
effect was closely observed by means of the microscope. 
What was noticed was a light, or in fact a burning away 
of the carbon ; the two carbons came closer together during 
that burning, and presently another contact was made and 
another light became visible. The carbons still approached 
until three or four points were in contact, each of which 
was illuminated, and at last, as it appeared, when there 
were a suffitient number of points of contact for the greater 
portion of the current to pass, then the burning ceased and 
the ticking of the watch could be heard in the telephone. 

All this took place in the course of a few seconds, and 
while the microphonic condition remained no light could 
be seen at the point of contact. But as soon as the battery 
power was increased the burning commenced again, and 
continued until the area of contact was sufficiently enlarged, 
and consequently the resistance so far reduced that the 
degree of heat which was still produced was below that 
which causes the combustion of the carbon. 

This agrees with Mr. Bidwell’s observation, viz.: That 
the resistance of the contact falls with an increase of cur- 
rent. 

The pressure at the contact was now reduced to a mini- 
mum by letting down the tension-spring so that the two 
carbons were only just in contact and no more, and when 
acurrent from the two cells was allowed to pass, a momen- 
tary burning at the contact, accompanied by a click in 
the telephone, was observed ; then followed an interrup- 
tion and the current would pass no more. 

By making contact with the key many times no trace of 
current could be detected with the telephone, showing 
that after the first passage of the current great resistance 
was established. This is also an effect observed and in- 
vestigated by Mr. Bidwell. 

The tension-spring was now slightly tightened; this 
evidently caused the insulating film or substance which 
prevented the current from passing to be forced aside or 
broken through, for another current passed on making 
contact, but only for a moment, and then again an inter- 
ruption occurred. This could be repeated several times, 
until the spring was wound so tight that the insulating 
substance was broken through as soon as it was formed, 
and then the well-known boiling or hissing noise, which 
we hear when the microphone is out of adjustment, could 
be heard in the telephone. Sometimes the noise was a per- 
fectly clear musical note, and by adjustment of the spring 
it occasionally became as shrill as a whistle. 

It was found possible to adjust the microphone, so that 
while still listening to the noise the watch could be heard 
as well, and whenever this was successfully accomplished 
the tick of the watch was heard louder than under any 
other circumstance. 

That experiment was made with a telephone of consid- 
erable resistance, which was now replaced by one of a 
very small resistance, only a few ohms, and an entirely 
different effect was obtained. 

The spring was again let down so that the carbons were 
only just in contact. A momentary burning was seen as 
before on passing the current, but the movable carbon was 
also driven away from the fixed carbon and apparently 
remained repelled at some distance. Each time the circuit 
was completed by the key the movable carbon was driven 
away, and a continuous stream of sparks could be seen 
flying across the space. 

The sound produced in the telephone by this effect re- 
sembled the crackling of burning wood. By tightening 
the spring the noise was frequently changed into a musical 
note, the pitch of which rose with the pressure, 

By closer observation exceedingly fine dark lines could 
be seen, which reached from every projection of the 
jagged edge of the loose carbon right across the space to 
the fixed carbon. This showed that the movable or loose 
carbon was in a state of vibration, the amplitude of which 
was equal to the distance of the apparent separation of the 

two carbons. 

This distance, which was considerable when the rate of 
vibration was low, became rapidly less as the rate was in- 
creased by tightening the tension-spring, and a point was 
soon reached when the separation could no longer be seen, 
but was likely still to exist during the production of the 
higher sounds. 

Another effect which was occasionally observed with the 
microscope during the production of the various noises 
above mentioned was that little fragments of carbon, 
which probably became detached by their expansion by 
heat but still remained between the electrodes, were in a 
state of agitation. 

There can be no doubt that during the production of 
these singing, hissing or boiling noises the current cannot 
be a constant one, but that in the case of the former it 
must be intermitted and of equal periods, while in the 
case of the latter it is probably undulatory and of un- 
equal or irregular periods. 


It also appears evident that a current crossing a micro- 
phonic contact has a strong tendency to cause vibratory 
disturbances, and it seems, therefore, reasonable to suppose 
that during microphonic action, even when all is in good 
adjustment, the sound waves which are transmitted are 
accompanied by other vibrations, which are due to the 
passage of the current itself. 

The following reasoning has led to this supposition. 
‘Whenever it was possible to adjust the microphone so that 
the ticking of the watch could be heard during the pro- 
duction of singing or hissing noises, the timbre or quality 
of the sound of the ticking was exactly that of the hissing 
noise, and any change in the character of the latter was 
always accompanied by a corresponding change of the 
former. . 

It being a fact that sudden slight changes in the quality 
of sound are sometimes observed, even when the adjust- 
ment of the microphone is perfect, that is to say, when no 
singing or hissing noises are heard, it must be that when- 
ever sound-wavesare transmitted these have super-imposed 
upon them other vibrations, possibly of a very high rate 
or pitch, which vary and so produce change of timbre or 
quality. The latter would be the vibrations or dis- 
turbances produced by the passage of the current across 
the contact. 

In the next experiment metallic contacts were substi- 
tuted for the carbon ones. With platinum very good 
microphonic effects have been obtained whenever sticking 
could be avoided. 

With a view to prevent sticking, a little oil was placed 
on the platinum contacts, but quite a different and unex- 
pected pbenomenon was observed. The oil by its capillary 
attraction remains surrounding the contact, and when the 
adjustment was so that the ticking of the watch could be 
heard, little particles of dust or carbon which happened to 
be in the oil were seen in violent agitation, spinning round 
with great rapidity. 

It was puzzling for a time as to what caused these par- 
ticles to be agitated in so violent a manner, but it appeared 
afterward that it was probably the effect of heat. The oil 
seemed to be boiling at the point of contact, even with a 
single cell, and whenan exceedingly fine thread of smoke 
was observed arising from the contact it was concluded 
that such must be the case. 

A number of carbon partiles were then placed upon the 
oil, and when the current was again sent through and 
allowed to continue for a minute or so, the whole of the 
carbon dust, which was at first violently rotated and started 
in all directions, accumulated by degrees round the point 
of contact, and at last built up a pillar, which forced the 
electrodes wide apart and took the shape shown in Fig. 8, 

Steel contacts were now substituted for platinum, and 
with them the same experiments turned out equally suc- 
cessful; but another curious phenomenon was observed : 
The black particles in the oil continued their movements 
for a considerable time after the current had been inter- 
rupted by the key. In some cases it took quite two minutes 
before they came entirely to rest. 

Having also ascertained that a pillar could be formed 
with and without the carbon dust in the oil, the latter was 
now taken away altogether, and it was found that by a 
a little humoring a pillar could be caused to grow even 
when the contacts were perfectly dry and clean. 

This pillar, while in course of formation, had the appear- 
ance of being in a state of low incandescence, but it was 
concluded afterward that it was only surrounded by a dull 
red glow, which appeared to be really a succession of 
sparks running along the surface of the pillar. 

In concluding his remarks, Mr. Stroh said that he did 
not think at present that the formation of the pillar was 
directly connected with microphonic action, but he re- 
garded more it as a secondary effect. He deemed it advisa- 
ble, however, that all observed effects should be recorded, 
and that by collecting and compiling them we may help in 
time to unravel the mystery which stills clings to micro- 
phonic contacts. 
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Electric Lighting.—X XVI. 





VON HEFNER ALTENECK. 


The Alteneck differential lamp is better known.as the 
Siemens lamp, because it is made by Messrs. Siemens, by 
whom M, Alteneck is employed in the capacity of electri- 
cal engineer. No efforts appear to have been made by 
Messrs. Siemens to publish the fact that this lamp embodied 
the differential principle. Consequently while many of 
the lamps soon passed into use in Europe its peculiarity of 
construction remained for a time unknown to electricians. 
It was not until the Lontin-Serrin lamp had been spoken 
of in scientific journals that the Alteneck lamp 
was described and _ illustrated. However, it is 
placed on record by patents obtained upon it 
in various European countries; and it appears 
from these that it was brought out before Lontin conceived 
the differential principle, thought it did not precede the 
Tchikoleff lamp. This lamp is interesting asa type whose 
excellence has made it successful. It contains nearly all 
the elements of a perfect arc regulator, and I believe it is a 
good combination. Others share this opinion, for it enjoys 
the distinction of having been copied and imitated to a 
large extent, even in this country. 





The lamp possesses two features of resemblance ;to the 
Lacassagne and Thiers lamp : The approach of the carbons 


is caused by gravity, and the regulation of the feed is con- 
trolled by an armature acted upon at one end by the mag- 
netic power obtained from the main circuit, while its mo- 
tion is counteracted at the other end by the magnetic 
power of a derived circuit. In details the lamps differ en- 
tirely. Instead of electro-magnets, the Alteneck lamp 
employs solenoids, and the approach of the carbons is 

















Fid, 82, 


brought about by the gravity of the upper carbon holder, 
the motion being retarded by a system of clock-work, 
with an escapement-wheel and pendulum, on the principle 
of the Serrin and other similar lamps, In essence it 
is a clock-work lamp. In order to explain the dif- 
ferential principle of its action, we will reduce 
the lamp to its simplest conception, as shown 
in the diagram—-Fig. 82, There are two solenoids 7 Rone 
above the other, An iron rod 8 8’ which moves up and down 
inside the solendids answers the purpose of armature for 
these solenoids, and by its motion causes a lever pivoted at d 
to oscillate. To this lever is attached the clockwork into 
which the rack carrying the upper carbon holder gears, 
For simplicity the carbon is shown attached directly to 
the lever atc by a clamp a. One of the solenoids R is 
of large wire and isin the main circuit, while the other 
solenoid 7' is in the derived circuit. This may be under- 
stood by following the connections in the diagram. The 
current from the positive pole of the dynamo-electric ma- 
chine enters at LZ and divides into two courses, 
The main circuit is through R to the frame- 
work of the lamp d, to the upper carbon g, to the 
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lower carbon h and out by the conductor L’. The derived 

circuit is through the solenoid 7 and around the ure to 
the lower carbonholder, or more properly to the negative 
conductor L'. On passing the current the iron rod c which 
slides into both solenoids is sucked or pulled into the 





lower solenoid R, and causes the arm d which is pivoted 
to it to {tilt on the suspension point d. This \raises 
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‘the upper carbon and establishes the arc. A small 
portion of current passes around by the derived current and 
tends to check the iron rod c¢ and prevent its lowering 
too far. As the arc increases in length the proportion of 
current diverted through the solenoid 7 increases also, 
until its power is enough to pull the iron rod s s' upward. 
This has the effect of making the carbons come nearer to 
each other. In the lamp itself, the moment the magnet 
R causes the lever to oscillate the whole clock-work 
mechanism is raised with the upper carbon rack, and at 
the same time the escapement is released, The upper car- 
bon therefore, descends gradually at a rate nearly 
equal to the rate of consumption, consequently, the 


oscillating lever does not need to move; and 
it is only when the carbons burn too fast 
that the increased diversion» of current through 


the solenoid 7 of the derived circuit comes into 
play to move the clock-work mechanism downward 
bodily and thus move the carbon downward more rapidly. 
On the other hand, if the carbon moves down too fast the 
lower solenoid pulls the armature s s', and causes the 
mechanism to lower sufficiently to lock the escapement 
and stop the descent of the carbon. 

Fig. 83 represents the general construction of the lamps. 
_ But little description will be needed to give an idea of its 
peculiarities, The Jetters correspond in both figures. It 
will be seen that instead of attaching the carbon rod to 
the oscillating lever GG’, a vertical arm A A is pivoted 
to it. This arm is similarly pivoted below at C’”, 
and can move up and _ down. The rack Z, 
carrying the upper carbon holder gears 
into a small pinion of the clock-work mech- 
anism. This clock-work mechanism is lifted up 
every time the iron amature S S is drawn down, cunse- 
quently it lifts up the rack Z. At the same time the pen- 
dulum is released, because its upper extension, which was 
held in a notch m in a small horizontal lever, becomes 
released by the upward motion of this lever. The action 
of the regulator will now be plainly understood without 
further details. 

The use of solenoids instead of magnets is a very good 
idea. When the helix contains an iron core the attraction 
varies as the square of the distance, consequently the 
action on the armature is not equal for all points of 
its motion. When there is no core, as in solenoids. 
the attraction is more gradual, and for small ranges of 
motion it remains equal. The armature may be allowed 
more amplitude of motion, and yet remain as sensible 
to the controlling power of the magnetizm developed by 
the coils. Besides, the changes of magnetic attraction of 
the helices which result from fluctuations of the current 
do not cause such abrupt motions of the parts. The at- 
traction of a solenoid 1s exerted more gradually, and for 
this reason many fluctuations do not last sufficiently to 
cause a reaction, C, O. M. 
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Registering Policemen by Electricity. 





The higher planes of invention are surely being reached. 
The latest achievement in the electrical line is a device for 
registering policemen by electricity. Inventive genius had 
an eye to the street-car conductor’s overpowering tempta- 
tions long ago, and provided the bell-punch as a safeguard. 
Other public functionaries have had equally brilliant im- 
plements to keep them in the narrow path of duty, but 
the policeman has heretofore had it all his own way. His 
day of unfettered action is now over, Electricity is the 
sleepless guardian who takes him in charge. The electric 
patrol indicator, an invention toregister policemen at their 
posts, is about to be brought into use in this city. The 
apparatus, which is similar to that in a district telegraph 
box, is contained in a roundiron box. Two have for some 
weeks been in use at Police Headquarters, on either side of 
the Mulberry street entrance, in the hall. Superintendent 
Crowley reports that they work well, and has decided to 
ask the Police Board to put up an indicator on every patrol 
post in the city. Patrolmen would be required to an- 
noumce their presence by pulling a crank in the box every 
time they reached the end of their beats. It is argued that 
the apparatus would be especially useful in case of acci- 
dents by enabling the policeman to send for an ambulance 
from his post, without running to the station. People, 
learning this, would soon cease to run to the often distant 
police stations for help, and would look for the patrolman. 
Thus most valuable time would be saved. Boxes are now 
being put up in the Thirteenth Precinct for the approach- 
ing exhibition which is to be given at the Central Office 
this week and to which invitations have been issued from 
police headquarters to the Brooklyn police authorities, 
Mayor Edson and others. 

The Star of this city, referring to this subject, says : 
Electricity is the master of all the elements, shooting 
straight to its mark through earth, air, fire or water. 
Half its potentialities have not yet been discovered. The 
latest utilization of it is designed to give it a silver shield 
and appoint ita general roundsman, to watch and super- 
vise the whole police force of the city. With its attribute 
of omnipresence it will stand at the end of every beat and 
mercilessly report every patrolman who fails to register 
at the proper time. This is clearly a step in the right di- 
rection, and its value will be enhanced when to each indi- 


eator will be attached a pair of electrical handcuffs to ' Electric 





hold one prisoner while the officer chases his pal. Then, 
if Edison, or some other wizard of that ilk, will invent an 
electric club guaranteed to subjugate an unruly offender 
by merely touching him, instead of banging him, the ad- 
vent of the millennium will be very much hastened. 





Pittsburg Telephone Notes. 





About a year ago, the Central District and Printing 
Telegraph Company, of Pittsburgh (the telephone company), 
put down several underground cables in the business centre 
of the city. The cables are of the Patterson type, made 
by the Western Electric Company, in Chicago. There are 
three of them, each containing fifty conductors, incased in 
lead pipes. The conductors are of ordinary cotton-covered 
wire, and a high insulation is obtained by forcing paraffine 
into the pipes by hydraulic pressure. The cables were laid 
for a length of about one thousand feet in wooden boxes 
filled with asphalt: Although the experiment through so 
limited a distance can have but little value as regard the 
vexed questions of induction and retardiation, yet it has 
been found so satisfactory that the company is about to 
largly extend the system by laying fifteen more cables, 
of fifty wires each, and from 3,000 to 3,500 feet long. 
When this is done the company will have nearly five hun- 
dred wires underground, or an aggregate length of 120 
miles. This is considered the beginning of the system 
which will eventually place all the telephone wires in the 
city under ground. 

The report that the American Bell Telephone Company 
had relinquished its controlling interest in the Pittsburgh 
company has been affirmed and denied, and officers of the 
latter company are disposed to be reticent on the subject. 
It is known that upon the return of the Pittsburgh com- 
mittee from Boston. a few days ago, the purchase of the 
Union Electric Conduit Company of Pittsburgh was con- 
summated by the C. D. & P. T.Co., which has thereby 
doubled its capital, but just how this affects the parent 
company’s interest has not been made public. 

Superintendent Merrihew, of the Western Union Com- 
pany, in New York, was in Pittsburgh last week, negotiating 
with the telephone company in regard to the Commercial 
News Department. The meeting resulted in the sale of 
this department to the Western Union Company, which 
will hereafter control the “tickers” in Pittsburgh. 


Underground Stockholders’ Meeting. 








At the first annual meeting of the stockholders of the 
American Sectional Underground Electric Company, held 
at the West Jersey Hotel, at Camden, N. J., on May 7, 
President William Johnstone made a verbal report of the 
year’s work of thecompany. He said that its future de- 
pended on the results of the tests of the underground sys- 
tem now being made by competent experts in Chicago. 
If it shall be found that the conduits answered for all 
classes of electric conductors the success of the company 
is assured. In that event the Chicago company has en- 
gaged to advance $35,000 in cash, and to contribute $250,- 
000, one-fourth of its capital stock, besides operating the 
Philadelphia company’s patents. Similar negotiations are 
pending as to the Cleveland and New York companies, so 
that the only problem is to prove the efficiency of the sys- 
tem. On motion,’a committee of three was appointed to 
prepare a code of by-laws for the government of the stock- 
holders’ and directors’ meeting. The following directors 
were elected without opposition: George W, Bratton, 
Alex. F. Sabine, Joseph C. Herr, Thomas J. Diehl, J. 
Ensign Fuller, Joseph B. Ecclesine, Jr., William H. John- 
stone, William S. Cowper, George R. Thompson, The 
meeting was adjourned to May 29, at the West Jersey 
Hotel, when a full report of the tests made in Chicago will 
be laid before the meeting, and, it is hoped, satisfactory 
conclusion of the negotiations with the other companies, 
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The Electric Light in California. 





San Francisco has been in darkness for some time, so far 
as street lights have been concerned. The California 
Electric Light Company has made a proposition to replace 
1,700 gas lamps of 16-candle power, maintained at a 
cost of $77,350 per annum, with 210 eleetric lamps, aggre- 
gating 420,000-candle power, for the sum of $65,520 per 
annum, These lightsare to beset upon 40-foot poles at 
the crossings of every alternate street. From private 
sources it is learned that there is a sentiment largely in 
favor of the electric light, which will give a much better 
light for a great deal less money. Oakland is also looking 
longingly toward this superior illuminant, and the gentle- 
men from that city who were delegates to the Sunday- 
school Association examined the works, the power of the 
illuminant and the extent of territory which the lights 
covered with a great deal of interest and minuteness. 
Thus it is likely that the metropolis and Oakland will fol- 
low in the footsteps of San Jose and Los Angeles in adopt- 
ing the light of the nineteenth century, after being bank- 
rupted by the old monopolies and compelled to abide in 
darkness for a lack of means wherewith to pay for 
lighting. 








AN AMERICAN ELECTRICIAN ABROAD.—Prof, Hugo Wal- 
ter, formerly of the University of Cincinnati,is now the 
electrician and one of the managing directors of the Walter 
Company at Belgium. 





DEPARTMENT OF INQUIRIES, 


18, SUBDIVIDING THE CURRENT. 

What is the simplest method in use for dividing the electric 
current coming from one source of generation to be used in small 
quantities on a series of separate manufacturing machines. 

RAVENMA, Ohio. H. 

If we make several distinct circuits connecting witha 
given source of current, the current divides itself _—— 
ali the branching circuits, just as the water of a river di- 
vides itself into smaller streams to go around an island. 
In electrical circuits the current ing, in consequence 
of a given electro motive force, always varies with the re- 
sistance of the circuit, in inverse proportion. Therefore, 
if the current divides itself through several branch cir- 
cuits, the branches with the lowest resistance will receive 
the greatest share of the current. If it is desirable that 
the current shall be equally divided between all the 
branches, then the resistances of all the branch circuits 
should be made equal, by adding enough artificial resist- 
ance to the low resistance lines to make them equal to the 
lines having the highest resistance. For this purpose the 
resistance of each branch circuit should be accurately 
measured. Telegraph lines are frequently connected in 
this manner so as to form several branches from one pole 
of a battery, while the other pole connects with a common 
wire. Thisis called connecting in “ parallel” or ‘‘ multi- 
ple” circuits. The trunk lines of the Western Union, 
which are all worked by the current of dynamo-electric 
machines, are connected in muluple circuit in this 
manner, with compensating resistances to equalize the dis- 
tribution to each line. The system is described in No. 15 
of THE ELECTRICAL WORLD, page 226. The procedure to 
be adopted in the present case is just the same as in the 
latter, and depends likewise on the theory given above. 
The machines should be connected in multiple circuit. If 
they are all alike and are required to do the same 
work, the resistance of all the parallel circuits, 
including that of the machine, of course, should be 
equal. If the machines all work too fast, resistance 
should be added to the branch circuits. If only a few need 
less current, resistance should be added their circuits only. 
If a few need increased current, their resistance should be 
diminished, or else the resistance of the others increased. 
If the machines in question are electro-motors, it will be 
found that the speed at which they are allowed to run will 
influence the amount of current passing, as each motor 
gives rise to a ‘‘ back pressure,” or counter electro-motive 
force, which will diminish the amount of current passing 
in its circuit. This counter electro-motive force increases 
with the speed. Therefore, if the motor is to run athigher 
speed than the rest, the resistance of the circuit on which 
it is placed should be lower than that of the rest. Lastly, 
in distributing current by parallel circuits, the total re- 
sistance of all the circuits should always remain the same, 
that the stoppage of one motor may not affect the other 
circuits, hen the motor is cut out of circuit, an equiva- 
lent resistance should be switched in, so that the same 
amount of current may continue to pass on that branch. 





19. ARMATURES AND ELECTRO-MAGNETS. 

Is a dynamo with a Siemens armature as efficient as one with 
a ring? Will not a magnet wound with silver wire be more 
powerful than one wound with copper wire ? * 

Sout BEnp, Ind. 

If the Siemens armature referred to is one of the old 
type, called an ‘‘H” armature, then we may say a ring 
armature is preferable. If the Siemens drum armature of 
recent construction is meant, then we should say that 
there is not much practical difference, either in the cost or 
trouble of winding or in efficiency. A magnet wound 
with silver wire would have a slightly smaller resistance 
than one wound with copper wire, because the conductiv- 
ity of silver is about one per cent. better than that of cop- 
per. The magnetic power of a magnet depends on the 
number of turns of its wire coils and the quantity of the 
current used. If the total resistance in circuit were made 
the same with a silver wire and a copper wire magnet, the 
magnetic power would be the same. In this case, in order 
to make the resistance equal, the resistance of the 
connecting conductors or of the battery would 
have to be diminished by the small fraction repre- 
senting the difference between the silver and cop- 
per wire resistances. For instance, if the resistance 
of the silver wire magnet is $9 ohms and that of the copper 
wire meget 100, the resistance of battery and connections 
being 5 ohms in both cases, then a given electromotive force, 
say two volts, would produce a current indicated by the 
fractions ;%,; and ,3, of an ampére, respectively. If, how- 
ever, the resistance of the connection or battery in the 
second case is reduced one ohm, then the currents will be 
both %, and, the number of turns being equal in both 
magnets, their magnetic powers will be equal. 

[In giving a place to this query in our columns, we have 
departed somewhat from our custom of requiring the full 
name and address of correspondents as evidences of good 
faith. We consider the omission of the name in this in- 
stance to have been an oversight, because the letter con- 
tained money for copies of THE ELECTRICAL WORLD. We 
will send our correspondent what he desires as soon as 


we learn his name.—EpD, ELECTRICAL WORLD. | 


20, PECULIAR TROUBLE IN A TELEPHONE OFFICE. 


I have been troubled considerably since we started in our new 
office by a leakage from an electric generator run by steam, the 
particulars of which are as follows: There are three binding 
posts on a certain desk. Two of these connect with the main 
lines of transmitter after passing through the telephone and 
through a loop iu the superintendent’s office. The other binding 

t connects with the neel of a switch which, when resting on a 
stud that connects with a small electric generator run by steam, 
creates a very disagreeable sound, the noise being so ]oud that it 
prevents talking. On examination I could find no trouble appar- 
ently, and thought the cords which connect from these posts, 
being braided together, bad become wet from the sweat of the 
band or otherwise. In testing to see if this was the cause, I found 
it was not. I made a cross-examination and found that 
as the posts were resting on the oil-cloth, with which the desk is 
covered as desks usually are, they had made an almost perfect 
connection by means of this covering. This had caused the 
trouble. On removing the cloth from under that post that con- 
nected with the switch, the noise ceased. Now, it must be that 
there was some chemical in the piece of oil-cloth. I would like to 
hear if a similar case bas been known. L. 

PORTLAND, Me. 


This is an interesting case. The trouble was undoubt 
edly due, as mgnested above, to a diversion of the curren 
by its pa rom binding post to binding post throug 

e material of the oil-cloth. The word insulation, as 
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well known, is only a relative term. It means simply a 
poor conductor ; all insulators conduct to a certain extent. 
The conduction of currents in materials cf high resistance 
depends very much on the electromotive force of the cur- 
rent. Thus a lead pencil mark ona Poona of paper though 
ordinarily « non-conductor, can conduct electricity when 
the electromotive force of the current is increased suf- 
ficiently. The paint of the oil-cloth probably contains 
mineral substances which can simiiarly conduct currents 
of rather bigh electromotive force, such as the electric 
generators usually produce. By taking out the binding 
posts and rubbing the woodwork with warmed or melted 
paraffine the difficulty might be obviated. Paraffine is 
still better than a coat of shellac, because it is less liable to 
attract moisture. There is often a film of moisture which 
covers the surface of an object so thinly that it is not 
observable, but yet is sufficient to transmit some current. 
On shellac moisture deposited at one pot is more liable 
to spread than on parafiine, which is of an oily nature and 
repels water. 
21. RAPIDITY OF THE LEGGO AUTOMATIC SYSTEM. 

In the Chicago Times I find it stated that Rufus Hatch, of New 
York, who is interested in the Postal Telegraph Company, con- 
ducted some experiments recently with the Leggo system 
adopted by that company, and sent messages from New York to 
his clerk in Chicago at the rate of one thousand words a minute. 
Is it a fact that a thousand words a minute can be transmitte1 
by that system, or is this item the product of some reporter’s 
vivid imagination ? E. N. R. 

CaBERY, [Il. , 

From the officials of the Postal Company we learn that 
the story is true. The time required for preparing and 
translating the dispatches is not, of course, included in 
the minute. They say that by the Gray system they have 
been enabled to transmit 2,124 average dispatches between 
New York and Boston in nine hours, with five operators 


at each end. 
THE TELEGRAPH. 


THe WESTERN UNION IN LonpON.—A London dispatch 
says the application for the listing of Western Union at 
the London exchange has been indefinitely postponed. 


District TELEGRAPH CONSOLIDATION.—At a special 
meeting of the stockholders of the Mutual District Messen- 
ger Company of Boston, on the 8th inst, it was voted to 
ratify the contract whereby all the property, lines and 
franchise of the District Telegraph Company shall be trans- 
ferred to the Mutual District Messenger Company of Boston. 
It was also voted to increase the capital stock from $100,000 
to $250,000. 

DAMAGE TO THE WIRES.—The storms in the West are 
playing havoc with telegraph wires in that section. A tel- 
egram dated Ft. Stevenson, Dak., May 16, says that the 
storm of the 9th and 10th insts. completely isolated that 
place from the outside world. The military telegraph 
lines, both wiresand poles, were blown down for miles, 
and travel was practically suspended, the roads being in 
such a bad condition. 


ANOTHER T&LEGRAPH COMPANY.—The certificate of in- 
corporation of the Northern and Southern Telegraph Com- 
pany was filed in the New York County Clerk’s office on 
the 15th. The lines of the company are to run from this 
city through New Jersey, Pennsylvania, Delaware, Vir- 
ginia, North Carolina and South Carolina. The capital 
stock of the company is $100,000, divided into 1,000 shares 
of $100 each. The terminus of the line is at Charleston, 
South Carolina. 

New DIsTrRicT COMPANIES.—The ‘‘ New Haven, Conn., 
District Messenger Company” is rapidly constructing its 
lines in New Haven, and the system, which will be soon 
completed under tiie supervision of Mr. 8. D. Lake, will be 
one of the most perfect and elegantly equipped in the 
country. Mr. H. B. Ingram, recently of the Manhattan 
Co. of New York, is the superintendent. Messrs. Haines 
Brothers are constructing the new system for the ‘‘ Hart- 
fo:id District Messenger Co.” of Hartford, Ct. The com- 
pany will be in operation about June 1, and will co-operate 
with the New England Telephone Company. 


A NEw CABLE FOR THE B. & O. TELEGRAPH COMPANY.— 
The B. & O. JVelegraph Company has ordered from Mr. 
A. G. Duy a duplicate set of kerite cables. The large cable 
of this company across the Narrows will be laid on 
SaturJay next. The kerite cable previously laid by the B. 
& QO. is the largest one ever manufactured in this country, 
and has proved its efficiency. A tug with a very large 
schooner and several scows attached were afoul of the 
first cable across the Narrows some four or five hours 
on Wednesday of last week, but by reason of the size and 
strength of the cable, they were unable either to raise or 
disturb it. This cable is now working perfectly, after 
having been subjected to so severe a test. 


"THE TELEPHONE, 


CONNECTED BY TELEPHONE.—Saratoga Springs, N. Y. 
and Stillwater are now connected by telephone. 

Sounp ADVICE.—The New Orleans Picayune says: 
‘*Sound advice that comes by telephone is not to be 
despised.’ 

MINNESOTA.—Telephone connection has been made be- 
twevn Winona and Red Wing, and verbal messages ex- 
changed which were distinctly audible. 

HaNnDY TO HAVE IN THE FAMILY.—A telephone is a 
mighty handy thing to have in the family when you want 
to order something and have not the cheek to ask the man, 
to his face, to give you more credit.—New York Star. 


EXCESSIVELY PoLite —It is said by somebody that the 
politest man in De; Moines is a gentleman who put a 
telephune in at his home afew days ago, and who has 
called the central office up regularly every night since 
to bid the operators ‘‘ good night” before retiring.—Boston 
Post. 


WHAT MADE THE CENTRAL MAN Map.—“‘‘ Hello, Central !’ 
was launched through that means of rapid transit by a 
Yonkers subscriber about twelve o'clock Sunday morning. 
‘* Hello, what's wanted ?” responded the man at headquar- 
ters. ‘‘ Please send a messenger to get our hired man out 
of bed.”’ was shouted back. The phone was hung up with 
a bang.—Yonkers Gazette. 

BrRMINGHAM, ALA.—The telephone exchange at Bir- 
mingham, Ala., celebrated its first anniversary on the 8th 
inst. It was organized a year ago, under the management 
of Mr, C, H. Coyen, with only afew subscribers. It is 




















already a prosperous and growing institution, the largest 
in the State. Mr. B. D. De Forest is now manager. The 
number of calls per day averages over 1,800. 


PENNSYLVANIA.—At the State Capitol, on May 9, sev- 
eral members of the Legislature, from Montgomery County, 
were called into the § er’s room, where telephone con- 
nection is had with the Harrisburg Exchange, and were 
surprised by receiving communications direct from their 
constituents in Pottstown, telepbonic communication hav- 
ing just been established between the two cities. The 
distance is 72 miles, 

THE TELEPHONE IN NEW ENGLAND.—The new system 
of police telephone in Salem, Massachusetts, had its first 
practical test on Saturday May 12. Two officers on Derby 
street attempted to arrest a man, when some 300 roughs 
attempted to rescue him. An officer telephoned to the 
station, by the police telephone and ina few minutes the 
police wagon with a detail of men appeared on the scene 
and dispersed the crowd. 


OVERCOMING INDUCTION.—In St. Louis on the 12th instant 
the electrical sectional conduit for underground telegraph 
and other wires for electrical purposes was given another 
test, and the Republican says that all the advantages claimed 
for it seemed to be sustained, and it appeared as if every 
properly insulated wire run into the conduit in accordance 
with the mechanical and electrical details required by the 
system could be worked without interference, and that in- 
duction had been practically eliminated. 


THE NORTHWESTERN BELL TELEPHONE COMPANY.—This 
company. at its annual meeting recently held, elected Mr. 
Geo. L. Phillips as a director to represent the home inter- 
est in the board. The capital stock of the company was 
also increased to $100,000. The company has put into 
Clinton, Iowa, Exchange a new 150-line switch-board, 
enclosed in an elegant solid cherry case, cleanly de- 
signed, making that exchange a model one of the kind 
The reconstruction of the system is fast nearing completion. 
Over 60 towns are now connected, 


INDUCTION.—The Scranton, Pa., Republican tells of a 
remarkable instance of inductional ettects. M had com- 

leted his wire line to a point between Shickshinny and 

loomsburg previously agreed upon by the Bloomsburg 
and Wilkesbarre exchanges. The Bloomsburg line had 
been brought up to within three miles of the same point, 
but the two exchanges were found to be communicating 
with each other over a gap of three miles. The current 
was carried by induction to the telegraph wire on the same 
poles, and from these, again, to the telephone wires, thus 
completing the circuit without any actual connection. 


A New Lona-DistaNce TELEPHONE.—The Utica,.N. Y. 
papers chronicle an experiment which took place on Sun- 
day last with a new telephone, the joint invention of Mr. 
Nathaniel Parks, of Deanville, N. Y.—who has been ex- 
perimenting with electricity for about forty years—and 
Mr. Frank 5. Callanen, of Utica. The patent hus not yet 
been. obtaired, and so no descriptien of the instrument 
can be given. The Utica papers say, however, that in a 
circuit of five Western Union wires (No. 9 galvanized iron) 
running between Utica and Albany, making a circuit of 
about 500 miles of continuous wire, the transmitter worked 
admirably and was heard distinctly. 

ONE OF THE DRAWBACKS TO THE TELEPHONE.—The 
telephone does sometimes interfere with a man’s domestic 
happiness. Wilkins started to put on his coat the other 
evening just after supper, thinking to slide down to the 


nearest drug store for a drink. ‘*‘ Where are you going, 
my dear?” asked his wife. ‘‘Just down street to see a 
man,” answered Wilkins. ‘“‘But why go way down 


street this evening, when you can talk to him right from 
here? He can’t be much of a man you are going to see 
if he doesn’t have a telephone.” And Wilkins wearily 
went to the instrument and made a feint of calling up 
somebody whom he knew wouldn’t be in.—Lewell Citizen. 


THE LOWELL COMPANIES.—The telephone exchanges 
under Lowell management made additions to their list of 
subscribers during the month of April as follows: 


Con. 

Gain. May 1. 

pO Ry Perr eee et ee eee eee 53 3,880 
SOND BENE IN 6.0 o'dnne 5 eo. oth) conedy este eaves ae 3,160 
SIE 1: =" .'9555 ‘coatwineeccnageh, ©¢ahbh- hinds <sddto Gt 2,589 


Granite State............ a\ethae cabeeas mane ne makiedaen 4 423 
WEE Sc ucisd coles cosbades SER . AAS tte 102 1,352 
Th i ek Fn bab on 4 as A499 eb ataeida cs eee Ka 45 330 
NE oo in ok nonce bad ned dha, ddseacesbonabuaee 252 1,520 


Ms chek os 00-s'6e555.0 dtba gece beeeteeheatal 646 13,204 


A ‘‘ Lona-DISTANCE ” STorRY.—A Cleveland reporter asked 
an electrician of that city the all-absorbing question, 
‘*What is induction,” and in illustrating its effects, the 
electrician related the following: ‘‘ A short time since, 
while experiments were in progress at the Postal Telegraph 
Company’s office, with a view to establishing telephonic 
communication between this city and New York, an inci- 
dent happened which serves to illustrate this point. The 
gentleman conducting the experiments rang the bell, as he 
supposed, for New York, and cried ‘ Hello.’ After waiting 
a short time he repeated the exclamation, and was reward- 
ed by a faint ‘Hello’in return. ‘Is that New York?’ 
asked the gentleman. ‘No. this is Mr. ——— of Prospect 
street.’ You see the Postal wire sed near a telephone 
wire, and induction had carried the ‘Hello’ to the residence 
of the Prospect street gentleman. 


INJUNCTION.—A dispatch dated from Chicago says that a 
bill was filled May 16 in the Circuit Court, in that city, by 
George E. Shaw against the Shaw Telephone Company 
and Alfred P. Willoughby, to restrain them from using his 
patents for improvements in telephones. He alleges that 
in December, 1881, he made an arrangement with Wi51- 
loughby for the sale of his patents to some company for 
not Jess than $200,000, half cash and half in full-paid 
stock of the company. Willoughby was to have one-hal! 
for his trouble, The patents were conveyed to the Shaw 
Telephone Company, but the complainant has never 
received anything for them, Recently the company has 
been trying to sell out to the Globe Telephone Company, 
of New York, and the complainant charges that if this be 
allowed he will be defrauded out of his patents. He there- 
fore asks for an injunction and for a decree canceling the 
transfer to the Shaw 'I'clephone Company. The injunction 
wes issued under a bond of $3,000, 


PROVIDENCE TELEPHONE COMPANY’s REPORT.—The Provi- 
dence Telephone Company has under consideration the 
question of increasing its capital to $200,000. The annual 
report shows that during the past year 820 miles of wire 
have been put up, or more than 20 per cent. of the entire 





mileage. It has 2,408 instruments in use. The compan 
has experimented with the underground system of wires, 


but without success. Hon. Henry Howard told the stock~ 
holders at the annual meeting that there were some 350 
patents taken out for underground systems, not one of 
which would be equal to the doing of a practical telephone 
business. It is simply a matter of investigation and 
scientific research. At present, it is far better to leave the 
wires as they are. Itis not the expense, but the imprac- 
ticability of the underground system, which makes it 
at present objectionable. The future telephone system 
will, without doubt, be the aerial. An important uestion 
has arisen since the last meeting, ralative to demands 
made by the American Bell Telephone Company, the 
directors having decided it impracticable to meet the 
same, 


THE AMERICAN BELL TELEPHONE CHARTER.—In the 
Massachusetts House of Representatives, on May 8, when 
the bill was reached to change the charter of the Ameri- 
can Bell Telephone Company so as to allow it to hold more 
than 30 per cent. of the capital of corporations operating 
under license from it and of the capital of corporations 
in Massachusetts engaged solely in the manufacture of 
electrical instruments, Mr. Mackintosh, of Dedham, 
moved to amend by excepting the first class of corpora- 
tions. He said the bill was an attempt of the American 
Bell Telephone Company to get control of the Bay State 
Telephone Company. His amendment was ag oes b 
Messrs. Starbird of Lowell, Hill of Haverhill, ttwell 
of Fitchburg, and Moriarty of Worcester, who said that, 
under the present law it is possible for the Western Union 
Telegraph Company, to which the Bell Telephone Com- 
pany promises to become an active rival, to prevent the 
telephone company from establishing long lives and doing 
a competing business. By a large vote the amendment 
was rejected and the bill passed to be engrossed, thus 
completing its passage of the two houses. 


THE MONKEY AND THE TELEPHONE.—The Baltimore Sun 
is responsible for the following: ‘ Jocko, an intelligent 
nonkey belonging to Dr. W. H. Crim, is possessed of more 
curiosity than can always be safely indulged. One day 
last week he carried his investigations into the working of 
the telephone further than was well for him. After 
watching with apparent interest the Doctor at the tele- 
phone, and listening to his shouts of ‘Hello—what? Hello, 
Central!’ Jocko started out to learn where the sounds 
went to and who was at the other end of the line. Fol- 
lowing the wire up the side of the house to the roof, Jocko 
looked about him in vain for an outlet for the sounds which 
the Doctor could easily be heard uttering in the office below. 
Jocko seized the wire, and, winding his intelligent tail 
about a parallel line, he started out in search of the other end. 
Just at that moment either a heavy current of electricity 
passed through the wire and shocked him or the vibrations 
of the Doctor’s voice shook him off, and he fell forty feet 
to the ground below, breaking his leg. He was carried 
into the Doctor’s office and tenderly cared for, the broken 
bone being set. Jocko now goes about with an injured 
air, but he is likely to recover.’ 











THE ELECTRIC LIGHT, 


A TOWER BLown Down.—A terrible wind-storm passed 
over Fairfield, [a., May 9, and blew down the electric 
tower, completel Uscent He Hoe it. It was an Elgin tower, 
175 feet high, had six Brush lamps on it of 2,000 candle- 
power each, The lamps are a total wreck. The tower 
fell across the Western Union Telegraph wires, tearing 
them down for a quarter of a mile. 


READING.—The Reading, Pa., Electric Light Company 
is pushing its work ahead rapidly. It expects to light the 
city within thirty days. Mr. O, W. Stager, superintendent 
of the P., R. & P. Telegraph Company, bas connected him- 
self with this company in the capacity of electrician. It 
is said he will soon resign his superintendency to devote 
all his time to the work of electric lighting in this terri- 
tory. The electric light has been improved since Mr, 
Stager has been in charge. 


CHARGED WITH EMBEZZLEMENT.—The New York World 
of the 12th inst. ne Frank 8. Harding, treasurer of the 
Edison Electric and Illuminating Company, was complain- 
antat Jefferson Market yesterday against Hiram L. Tracey, 
of No, 22 West Fifteenth street. Tracey has been book- 
keeper and collector for the company, and it is charged 
that he has only accounted for a part of the money col- 
lected. He was held for trial on one complaint charging 
him with embezzling $10, although it was said that the 
sum will amount to hundreds. 


LIGHTING THE BRIDGE.--The United States Electric 
Lighting ry y has completed arrangements for lighting 
the Brooklyn bridge. Seventy lamps are in place and the 
circuits are ready for the current. The United States 
Company furnish the engines fur running the dynamo 
machines, and the bridge people were to furnish the steam- 

wer for the engines. As the boilers are not ready the 

nited States Company will be obliged to obtain the cur- 
rent from its Stanton street station. 


THE ELECTRIC LIGHT AT THE CORONATION OF THE CZAR. — 
The Russian papers state that the electric light will play 
an important part in the decorations at Moscow on the 
occasion of the czar’s coronation. During four nights the 
citadel of Kremlin will be illuminated ina dazzling man- 
ner, with no less than 4,000 Swan incandescent lights and 
120 arc lights. The Moscow municipality has voted a sum 
of 80,000 roubles ($64,000) for the illuminations which will 
be made in various parts of the city, such as the Grand 
Hotel, Red square and Sokolnikifaree place. 


ELECTRIC LIGHTS ON FERRY Boats.—The order of the 
United States Steamboat Inspectors that the gasometers on 
ferry boats be removed from the holds of those vessels will 
Seopebly lead, or at any rate ought to lead, to the intro- 

uction of electric lights on these vessels. Some of the ex- 
cursion, steamers already use this light, and as they all have 
the motive power for generating the electricity, it must be 
cheaper than gas, as well asa much safer and far more 
brilliant method of illumination. At the time of the 
Westfield explosion, in 1871, the Tribune exposed the dan- 
gerous character of the gas-tanks on board the ferry boats, 
and some precautionary measures were taken by the com- 
panies to guard against the consequences of leaks. But the 
present order which makes necessary a change in the tanks 
ought to effect their entire disappearance.—N. Y. Tribune. 
CHANGES ITS NaME.—In order to avoid complications 
likely to arise from similarity of names, the directors of 
the American Electric Company, of New Britain, Conn,, 
by a special act of the Legislature have chan the name 





y | of that company to the Thomson-Houston Electric Com- 


pany. We from the company that local companie 
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ing this rot, have been organized in Boston, Lowell, 

TR, River, ’ ’ Haverhil » Woen- 
socket, Hartford, Utica, and Kansas City, and 
arrangements for similar companies are in progress in 
various other towns. The system is also meeting with 
favor in factory lighting. The Thompson-Houston Electric 
Company is now controlled by capitalists of Eastern Massa- 
chusetts, and though its works are still at New Britain, 
the principal business office has been established at Boston. 
Before many months the dynamo-machines and lamps will 
be manuf in a large new factory now building at 
Lynn. 

Execrric LiGHTs IN THE Stock ExcHancr.—On the 
12th inst. workmen —_—. placing the Edison electric light 
in the board room of the Stock Exchange in this city. 
Three chandeliers, each ha sixty-six lamps, have been 

ed from the ceiling. The two circles of lamps in 
each one will be operated on different circuits, so that they 
may be used independently, On Tuesday, 15th, after the 
close of business, the lamps were lighted for the first time. 
The exhibition attracted many members of the exchange, 
because it was understood that the use of electric lights in 
the building depended upon the success of the experiment. 
Several officers and stockholders of the Edison Com- 
pany were present. he room had been darkened by 
Snag the heavy iron shutters of the doors and windows. 
The levers of the switch-board were touched, and im- 
por nig the three clusters of lamps h g from the 
ceiling glowed with light. At first many of the spectators 
were disappointed that the illumination was not more 
brilliant, After becoming accustomed to it, they expressed 
t satisfaction. The power used was 16-candle, but it 

& intended to increase it to 20-candle. 

Tue SHOCK FROM A WESTON MACHINE.—A short time 
since one of the line-men employed by the Citizens Elec- 
tric Light Company, of Toledo, O., which is running a 
cent station supplying something over one hundred 
Weston arc-lights, received a shock from two twenty-light 
machines coupled together and supplying a forty-light cir- 
cuit, He was making some change in the adjustment of 
one of the lamps, and took it out of circuit just before the 
time for starting up in the evening. Before he placed it in 

ition again the current been turned on 
without his knowledge, and he accidently took hold of 
both terminals of the circuit and received the current 
from the two machines. The shock was so severe as to 
close his hands on the wires, and he fell from the 
step-ladder on which he was standing, his weight tear- 
ing him from the wires. His hands were somewhat 
burned, but he did noi lose an hour’s time from his 
work, and suffered no other injury or inconvenince. 
This shows the comparatively safe nature of the con- 
tinuous current, as com with the intermittent or 
undulatory current, which is used in some of the systems. 
A similar accident occurred in Boston a short time since, 
in which a line-man, under the same circumstances, suf- 
fered a shock from five ten-light machines coupled 
without receiving any injury. 


MISCELLANEOUS NOTES, 


INCORPORATED.—At Columbus, May 10, the American 
Union Electric Company, of Cincinnati, capital stock, 
$100,000. 

THe Hay Stack SUPPLANTED.—Beside an oil tank the 
hay stack, once dearly beloved of lightning, loses all its 
old time attractiveness. 

Etecrric RAILROAD SIGNALS.—In the Massachusetts 
Legislature, on May 8, a resolution was reported from the 
Railroad Committee instructing railroad commissioners to 
investigate the subject of electric and other signals for the 
protection of grade crossings, and to report to the railroad 
corporations and to the next Legislature. 

A New Mortor.—A small motor has been on exhibition 
at the office of the Edison Electric Light Coupany in this 
city recently, which supplies sufficient power to run a 
small sewing machine by simply attaching a wire to take 
the current supplied to one ordinary burner. It is esti- 
mated that such power can be supplied for a cent a day. 
Similar motors could be used to run light lathes or other 
machinery not requiring much power, 

AFRAID OF THUNDER.—A little twelve-year-old girl in 
Knoxville, Iowa, was frightened to death by a severe 
thunder-storm a few nights ago. She awoke during the 
storm and besought her mother to take her to her bed, 
‘for she was afraid of thunder.” Her supplications were 
unheeded, and soon the mother was aroused by the child’s 











difficult breathing. Approaching the bed with a light, she 
found her in a d condition, and in a few moments she 
breathed her 

FLoripa LichTyina.—Among the regular Rowe con- 
signment of spring lies by give liars, published in a 
journal of this city, we find this modest 1 to 
Ananias : ‘‘ Lightning struck a Florida man the other day 
in the side, ran down hi to the knee, forked and burned 
two streaks to the sole of his foot. After leaving him, it 
hunted up a canof powder, which it exploded, and then 
knocked a sick man out of bed. The latter found himself 
cured of the chills when he recovered from the surprise, 
and the other fellow is‘none the worse for the lightning 
trick. The house, however, is a total wreck from the 
powder explosion. 

THE ‘‘ OLD ELECTRIC GosPEL.”—In his last sermon Mr, 
Talmage made an application of electricity to religion in 
these words: Within our time we have had telegraphic 
invention, telephonic invention and electric light, but all 
born of old electricity, that element which philosophers 
have long known, applied to new uses. So we have the 
same old electric — and only new ways of flashing it 
upon the eyes and the ears and the souls of the human 
race. Telephonic medium, through which the deaf are 
made to hear. Telegraphic medium, through which dart 
invitations and warning to all nations. Electric light, 
which shall yet illuminate the Eastern and Western hem- 
ispheres, 

ELEcTRIC MOTORS FOR RaILROADS.—At a meeting of the 
officers and directors of the Electric Railway Company, of 
the United States—the incorporation of which was chron- 
icled in our last issue—held in this city May 16, it was stated 
that the company had now business before it which it 
would take four months time to attend to. It was also 
reported to the meeting that the arrangements for a track 


held on June 24, had been completed. On this track, 
which is a third of a mile in length and runs around the 
gallery of the exposition building, two cars will be placed, 
capable of seating 60 persons, and fitted with the electric 
motor and necessary appliances, as well as the station and 
platform. Mr. Stephen D. Field, the electrician of the 
company, will take possession of the road at Menlo Park at 
— and in a short time the motors will be in use at this 
place. 

STOCK QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Wednesday of last week and 
Wednesday of this week as follows : 


ar? 9. May 16 
Western Union Telegraph............... 4 824 
Mutual Union Telegraph........ ... tl 20 19%, 
ATPORBOBR CAMO. 60s cc cccccccccccncccees 694% 67% 
American District Telegraph........... aaa pepe 
Edison Illuminating Co........ ... eecce i a8 60 
Edison Electric Light Co............... 305 825 
Parker Electric Manufacturing Co..... 212 ery 
N. J. & Long Island Telephone Co..... ask 99 
Overland Telephone..... ie Ris Seat we Ko akon oe 
Underground Electric Cable..... ...... 55 60 
ie ge ae i ey: 127 tee 
oo ee | rs ee 39 oan he 
Bay State Telephone...............2.40. 125 +g 
Brush Electric Iluminating............ 95 ahah 
American Electric Light................ 7 ae 
pO RR _— 160 
Commercial Telegram...............++: ‘outs 110 
Eastern Overland Telephone & T....... osu 26 
i OU eS eee “eee 20 
Union Telegraph and Telephone........ one 110 
Granite State Telephone................ Bods 923% 
Mexican Telephone .................... 2% 2% 
Tropical Telephone........ i cas ae 234 2% 
Awerican Bell Telephone.... .......... 228% 238 
Northern Telephone.... ............e0- 145 1514¢ 


THE CHICAGO SCANDAL.—Great indignation prevailed in 
business circles in Chicago, last week, over the outrageous 
action of the Council of that city in giving to a hitherto 
unheard of, and palpably ‘ jobbing” corporation, the ex- 
clusive right to erect telegraph poles in the city. The 
ordinance was vetoed by the mayor on the 11th inst., and 
at present matters remain in statu quo, the telegraph and 
telephone companies having procured injunctions restrain- 
ing the city officials from interfering with their wires. 
The Chicago Times of the 13th inst. says: ‘‘There is 
more than a bare likelihood that at the next meet- 
ing of the Council a new ordinance wen, a_ short- 

e franchise to the now notorious District Telegraph 
lb will be introduced, embodying the recommenda- 
tions of the ye contained in his veto. Ald. Cullerton 
yesterday said that such a thing certainly would be done. 








pass a general ordinance permitting all the existing tele- 


at the Chicago Exhibition of Railroad Appliances, to be | P@2 


Ald. Wetherell was of the opinion that it might be well to| y 





graph companies enjoying the right of way in the city to 
adopt the aerial cable system as a transient measure, but 
that it would not be good policy to charter a new company 
for the of building aerial cable lines, the use of 
which would at best be = optional with the old com- 

i Such a t would only complicate matters. 

t the friends of the District Telegraph Company would 
renew their fight seemed to him more then probable, since 
that part of the revised ordinance relating to the telegraphs 
gave them the finest chance in the world to do so.” 








BUSINESS NOTICES. 


Never put off until to-morrow what should be done to- 
day. In other words, spend two minutes to-day and 
procure a membership in UNITED STATES MUTUAL Ac- 
CIDENT ASSOCIATION, 320 and 322 Broadway, New York, 
that you will not regret to-morrow. Send for circular and 
application blank. 


The advertisement of the Electrical Supply Company, in 
this issue, is a novelty in its way. The company is getting 
fairly settled in its new quarters at No. 17 Bey street, an 
by printing the advertisement in colors is able to give 

ers of ELECTRICAL WORLD a fac simile of the labels 
on the carbons it manufactures. 


The attention of persons interested in local telegraph and 
telephone organizations is respectfully called to the electric 
lighting system of THE FULLER ELECTRICAL COMPANY, 
and the practicability of making arrangements with that 
company for the introduction of its apparatus, either in 
isolated plants or through the formation of local com- 
ies desiring to engage in the business of electric light- 
ing. The specially valuable features of this company’s 
system may be seen by examination of its apparatus in 

ton, Worcester, Providence, New York City, Brook- 
lyn, Jersey City, Paterson, Philadelphia, Hartford, Lan- 
caster, Scranton, Syracuse, Rochester, Buffalo, Pittsburgh, 
Wheeling, Steubenville, Xenia, Dayton, Grand Rapids, 
Chicago, Springfield, Belleville, St. Louis, St. Paul, and 
many other smaller places throughout the country. Cor- 
respondence is invited. 

THE FULLER ELECTRICAL COMPANY, 
44 East 14th street, New York City. 











ELECTRICAL PATENTS ISSUED 





And Dated May 8, 1888. 
Armature for + demapetnameiaten machines; Leo Daft, 


eee ee ee eee ye 277,119 
Automatic telegraph; J. Harris Rogers, Washington, 

BS ata tcl pres spbetensassousrer+deAesTUNs cadet exite 277,349 
Circuit instrument for electric railway signals; 

GOm, We aj Demaey. ClOG,, TN. Bo is Sokcco noes tocdeds duc 277,390 
Device for lighting gas by electricity; John B. Odell, 

CE Matus < vat call co des kv icoen odalss oes caekic 277,053 


Dynamo-electric machine; Joseph A. I. Craig, Montreal, 

SPIER, CMRES.. 000 00ccicsedneced concces sth ses 277,237, 277,288 
Electric fire-alarm box; Bernard Frese, Chicago, ee 277,020 
Electric divining rod; Cromwell F. Varley. Bexley 


Heath, County of Kent, England..................... 277,087 
Electrical device for winding clocks; George F. Ballou, 
BR RR ER 9 ee ER RINT 377,104 


Electric arc lamp; Alfred Shedlock, Brooklyn, N. Y... 277,166-7 
Electric lamp holder; Alfred Shedlock, Brooklyn, N. Y. 277,168 
Electro-plated insulated conductor of electricity ; Nathan 

H. Edgerton, Philadelphia, Pa.... ............ecs00.- 277,248 
Electric annunciator and communicating apparatus ; 

Willam Humans, Cambridgeport, Mass ............ 277,286 
Electric signaling apparatus for railway trains; Fred. 

A. Shaw and Henry E. Judkins, Portland, Me....... 277,874 
Electrical conductor ; Samuel D. Strohm, Philadelphia, 

RT addaeis eek ten ane nis Gu aktoasstsA se deak avid cic, > 277,374 
Hood for electriclamps; Samuel H. Tacy, New York.. 277,377 
Insulated Electrical Conductor ; brs ge A Smith, 

Wharf Road. City Road, County of iddlesex, 

TN ai siete Bia we wag hak becie ooo 69 0.6h06 60 sox dvnons 277,366 
Magneto-electric machine; Charles A. Seely,New York, 277,069 
a speed indicator ; Edward Ikston, Newark, 


RR A RR A RRR Sia EE 277,179 
Receiving-telephone; Myron L. Baxter, Aurora, IIl..... 277,199 
Splice for telegraph cables; William R. Patterson, 

WN MEN aii BLE uid oo Sed odie hcbcvanedes osesenee sets 


, 


277,335 
Transmitting-telephone ; Myron L. Baxter, Aurora, III. 277,198 


Telephone; Henry Clay, Philadelphia, Pa.............. 277,112 
nderground electric conductor or cable ; J. Burrows 
ee eS By. ph Rie aR aa ater ain ate 277,036 








THE UNITED STATES ELECTRIC LIGHTING COMPANY, 


59 and G1 Liberty Street, New York. 


Complete Systems of 


This Apparatus Combines the Highest Electrical 
Efficiency with the best Mechanical 
Design, and is unequaled for 


ECONOMY, SAFETY, 
SIVMPLICIrry 


AND THE 


QUALITY OF LIGHT PRODUCED. 


Estimates Furnished on Application. 
GEO. W. HEBARD, President. 

HARTLEY, 

y STOKES, 


CHAS. R. FLINT, 
AP. k. B. MINTURN, 


Aro and _ § Inoandescent 





L. FITZGERALD, 
W. T. HATCH, 


Eleotrio 


Lighting Apparatus. 
DYNAMO MACHINES, 


ELECTRIC MOTORS, 
ARC LAMPS, 


STORAGE BATTERIES, 
CARBONS, -Etc., Etc. 





Send for illustrated Catalocue. 


L. E. CURTIS, Secretary. 


J. HHUBBARD, HENRY DAY, 
T ASTEWART, L, E. CURTIS, 


INCANDESCENT LAMPS, 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 


advertisement in 
The Electrical World. 


Ja nese a? kins, 20 x 20. Best goods 
i aa. a G W. LAKE 74 Pine St., N. Y. 


CARD COLLECTORS, ss.28. 02.0 








1 FRANKFORT STRE Sx, for set of beau- 
tifal Advertising Cards, 


Send two 3c. stamps for fine new 
( ARDS set of “‘ GILT PALETTES.” 
WHITING, 50 Nassau St., N. Y. 


HENBY COLLIN & CO., 79 

NASSAU STREET, New York. Just Ovr— 
Our 12-page price list of postage stamps and albums, 
sent on receipt of three cents 


SHORTHAND AT YOUR HOMES. 


COMPLETE INSTRUCTION in highest grade 
$20, and satisfaction assured in every respect. 
Send 10 cts. for specimens and terms. 
R. B. CLARKE, Stenographer, 
4637 Germantown Ave., Philadelphia, P Pa. 


If you will cutout this adver 
_—— and send it to us we will mail 
your address, free ~~ Ne = 
FE. ibugteations of 18 ik. 

F da EE. Jewelry, embracing i. 
Lockets, Pins, Studs, Earrings, etc., 0 
rich desiens and ‘standard uality, which we 
are now offering at the marvelously low special 
rices of only one dollar eaeh in order to 
mtroduce our s and catalogues everywhere. 
Don’t miss thise Sepereenery eee 
ity. Address Garside & Co., Manufacturing 

Jewelers, 239 Broadway, New York. 


1,000 OPERATORS WANTED. 


Increased salaries. Secure agency for latest, 
most attractive and fastest selling books out, 
‘*Spy of the Rebellion,” 700 pages marvelous 
spy work during the late civil war; ‘* Profes- 
sional Thieves and Detectives,” 600 pa ges of 
thrilling adventures with notorious Plana oA 
great part devoted to Telegraphy and Operators; 
rn, illustrated. Both books written by 
Allan nkerton, world-renowned detective. 
Circulars and terms free. K. S. V. RAN- 
DOLPH, Publisher, 315 Clifton Place, Brook- 
lyn, N. Y 


A warm iron passed over 
BRIGGS uC 0 aA cer re eet eee 
TRANSFERS the A ewe 


to any fabric. Designs in 

crowels Embroid- 
Braiding and 

Initial Letters, 

New Book bound in cloth, 
showing all Briggs & Co.’s 
Patterns, including over 40 
new designs, sent on receipt 
of seven 3-cent stamps. 


104 FRANKLIN ST., WN. Y. 


Retailed by the leading 
Zephyr-W ool Stores. 


JUST THE PEN FOR OPERATORS. 





























RIB R 


MAMMOTH FALCON 


$4 


—_— 





Esterbrook’s Mammoth Falcon No. 340, 


LARGE ALL-WOOD PENHOLDERS TO SUIT. 
Sample dozen Pens and Holder 40 cents. 
THE ESTERBROOK STEEL PEN CoO., 
Works, Camden, N. J. 26 John St., N. Y 


Hor Sale. 


25 Shares Mutual Distt Messenger Co., 


Par $100. 





of Boston. 
Address 
N. W. LILLIE, 
American House, Lowell, Mass. 


ANY 
PERSON can 
learn to play a 
-@.. tune on piano 
—. Or organ in 15 
—. minutes with- 
. outa teacher by 
using ‘‘Soper’s 
TInstan t a neous 
Guide.” The 
Guide and 20 

ieces of music, 


1.00. HEARNE 
& Co., Publish- 
ers, 339 & 341 


SiH PIANO wd ORGAN Now Yorkclty, 
SUPERIOR FISHING TAOKLE. 












feet Linen 
Line, 38 





— Flies,’ 38 
Hooks t to oe and Peake. berry by ceorees, 
for $5.00; by mail, post-paid, Sample 


Flies b mail, post-paid, onan per dozen, 
$1.00. three-piece Trout Roa, 1 Float, 1 Brass 
Reel, 100 feet Linen Line, i“ dozen Hooks, 1 
Sinker, 1 Gut Leader, all for $2.75. 

Just published, the largest and most complete 
Cotsiomne of all Sporting Goods ever issued—as 
Lawn-Tennis, Base-Ball, Archery, Cricket, Foot- 
Ball, Fishing, Boating, and Gymnasium and 
Firemen’s Goods, an "all the atest novelties. 
228 large pages, 2,000 rE pay on fine 
tinted paper. ce, by mail, 25 cents. 


PECK & SNYDER, 126 to 130 Nassau St.,N.Y | 





KEUFFEL & ESSER, 
127 Pulton and 42 Ann Sts., New York, 


IMPORTERS & MANUFACTURERS OF 
Drawing Materials, 


Finest Swiss Instruments, 
Scales, Colors, etc., Drawing 
Papers, Tracing Cloth, Helio- 
graphic Blue Print Paper for 
copying Drawings. Drawing 
Tables, 12 different kinds. 
Send for illustrated Cata- 


HAINES BROS., 
Promoters and Brokers 


65 BROADWAY, N. Y. 
Electrical Stocks a Specialty. 


TELEGRAPH AND TELEPHONE 
POLES. 
65,000 25 to 60 feet, No. | Quality. 


These La asd ~ Live Timber, well seasoned, 











and in eve desirable. Detiverabile on line 
of F. & P. M., ck, Div. M. C . & Pt. 
Austin Railroads. 


Electric Light, Railroad, Telegraph and Tele- 
phone Companies supplied. Proeap delivery. 


HENRY C. RIPLEY, 


EAST SAGINAW, MICH. 


A VALUABLE PRESENT, 


This Elegant 
Ring Civen 
Away! 


Desiring to introduce oor charming lllustrated Paper, 
THE HOME MAGNET, into every home where it is 
not already taken, we a the following astonishing of- 
fer: On receipt of 48 cents in P. O. Stamps we will 
mail you the Y. HOME MAGNET for 6 Months. 
We will also send you free this Elegant Rolled Gold. 
Wedding Ring, which has never been sold for less than 
$2.00. This remarkable offer is made simply to intro- 
duce our paper into new homes. e have contracted 
for 5,000 Rings. Order now, as they will soon be 
gone. If you are not more than pa we will refund 
your money.. THE HOME MAGNET jis a large Iilus- 
trated 8 page Family story Paper, filled with charming 
Stories, Sketches, Household Notes, Puzzles, etc.; in 
fact, everything to amuse and instruct the family cir- 
cle. Address 


HOME MAGNET PUBLISHING CO, 


7&9 WARREN ST. N. Y. 











FREE GIFT. 


We want 150,000 names of 


Catalogue of Novelties, use- 
ful snventions and Publica- 
tions to. We have deter- 
mined to give to each per- 
son who sends us the names 
and ww 3 13 ire suck 
peo an ree-cen 

aa stamps (to pay for 
packi postage and this 
pa vertisement) either of 
these elegant Stone Rings. 
They are made mpeekery 
for us, and are eleg 

karat Rolled Gold, Sith the 

best stones, Cameo and Foil 
Back Imitation — Demands; ds; 
hem cannot be told 
> realgems unless oxamined 
= by an expert ys et a file and 


by weight. Add 
rey £o" 


CORNELL UNIVERSITY 


COURSES IN 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering 
and Architecture 


Entrance Examinations Begin at 9 A. 
M., June 18 and Sept, 18, 1883. 

For the Untversiry ReGisTerR, containing full 
statements regarding requirements for admission, 
courses of study, | honors, expenses, free 
scholarsnies, etc., and for special information, apply 
‘ bo PRESIDENT of CORNELL Untversity, Ithaca, 





















United 
States 
Mutual 
ACCIDENT 
Association, 
, 





x. YY. 


AS” 
5,000 Accident Insurance. 25 
eekly Indemnity. Membershi ee, 

$4. Annual cost spouse $11. $10,000 In- 

surance, with $50 Weekly Indemnit 
at Corresponding Rates. Write or c ali 
for Circular and Application Blank. 
EUROPEAN P bs atte EXTRA 
CHAS. B. PEET (of Rogers, Peet & >) Pres, 
AS. R, PITCHER, Secy. 
320 and 322 BROADWAY, NEw YORK 


JOHN B. SABINE, 


ATTORNEY AND COUNSELOR-AT- 
LAW, NOTARY PUBLIC 


AND 
PRACTICAL TELEGRAPHER. 


102 Broadway, New York. 


Special attention given to the Law of Tele- 
graphs; to the incorporation of Telegraph, 
Telephone and Electric Light Companies ; to 
all litigation arising in the construction and 
maintenance of lines; to the defense in all 
claims for errors and omissions in the transmis- 
sion of messages, and for injuries resulting from 
the use of Electric light and other wires. 

Letters patent obtained for all electrical in- 
ventions of merit in all countries, 





Collections made for manufacturers and 
others. 
Correspondence Solicited. 


THE ANSONTA 


BRASS & COPPER CD, 


MANUFACTURERS OF 


Pure Electric Copper Wire, 


For Magnets, Telephones, Electric Lights, 
&e. 


With H. Splitdorf’s Patented Liquid Insula- 
tion, covered with Cotton or Silk. 








LINE WIRE. 


FIREPROOF HOUSE AND OFFICE WIRE FOR 
IN-DOOR USE IN ELECTRIC LIGHTING 
Wrought Metal Gengs, for Annunciators, 
Telephones, &c. 


ZINO RODS, ee ey &o, 





Nos. 19 and 21 Cliff , NEW YORK. 








DOWNS PENCIL SHARPENER AND POINT PROTECTOR 















This Lead Pencil Sharpener remains on and forms part of 
for immediate use. It is made from a solid piece of steel fine 


Price 2O cents. 


To introduce these Sharp- 
eners I will send 


ONE SHARPENER 


8 and two 
A. W. Faber’s lead pencils, 


POSTAGE PAID, 


on receipt of 


21 CENTS. 
Stamps Taken. 


ncil, consequently is always read 
tempered to a blue-black color ont 


pene 


forms a handsome finish to pencil andis light, durable and effactive Thousands have been sold to 
Stenographers, Telegraph Operators, and Railroad Employés and pronounced inval- 


uable by them. 


very one using pencils should have one. 


LJAY REYNOLDS, GEN. AGENT, 


Agents Wanted. 


Wassau St., New York. 


Deousteaies Chseulare and Price List sent. 














THE 


ELECTRICAL WORLD, 


AN ILLUSTRATED WEEKLY REVIEW 


of Ourrent Progress in Electricity and its 
Practical Applications. 





TERMS OF SUBSCRIPTION, 
Invariably in advance : 

One Copy, 1 year, Postage Prepaid, $2.00, 
Six Months, $1.00; 
Three Months, 50c. 

Clubs of 5 or more yearly subscriptions 
€1.50 each. 


A Copy for a year FREE to the getter-up of a 
club of 10 at the special $1.50 rate. 





SPECIAL OFFER. 
THE ELECTRICAL WORLD 
will be mailed to any address in the United 


States or Canada from the present time until 
December 29, 1883, . 


FOR #1.00. 

No one who desires to keep abreast of the won- 
derful activity in Electrical Discovery and 
Invention that characterizes our time should be 
without it. 

The Postage to any part of the United States 
or the Dominion of Canada is always prepaid 
by the publisher, and addresses are changed as 
often as desired, without extra expense. 

To foreign countries in the Universal Postal 
Union—which includes Newfoundland, England, 
France, Germany, Australia, etc.—the subscrip- 
tion price, postage prepaid, is $3.00 per annum. 

Remit by post office order, draft, registered 
letter or express. U.S. postage stamps taken. 
Address communications and make orders 
payable to 


W. J. JOHNSTON, Publisher, 
No. 9 MURRAY ST., NEW VORK, 


THE OPERATOR 


A JOURNAL OF 


Telegraphic Literature, News 
and Miscellaneous 
Reading. 


PUBLISHED ON 
THE lst AND 15th OF EAOH MONTH 


SUBSCRIPTION, IN ADVANCE, 


ONE DOLLAR A YEAR. 


Postage Prepaid to any part of the United 
States or Canada. 

To Foreign Countries the Subscription, Post- 
AGE PREPAID, ‘is $1.50 a Year. 








SPECIAL 


“TRIAL TRIP” OFFER. 


THE OPERATOR 
Will be mailed to any address in the United 
States or Canada, postage prepaid, from the 
present time until 


DECEMBER 15, 1883, 
FOR 50 CENTS. 


W. -J. JOHNSTON, PUBLISHER, 


9 MURRAY ST., 
NEW YORK. 
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DAY’S 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY, 


OFFICE : 120 BROADWAY, NEW YORK, 
FACTORY : SEYMOUR, CONN. 


Kerite INSULATION should be used on elec- 
trical conductors for any of the following 
purposes: 

Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 


or for any other operation which requires per- 
fect, indestructible and permanent insulation of 
electric wires. 


w 
A large number of 
ANTI-INDUCTION KERITE TELEPHONE CABLES, 


some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by ali 
leading men connected with telegraphy, tele- 


phony, and electric lighting. 
At EXHIBITION at 


the CENTENNIA 
Philadelphia, Sir WruL1amM THomson, the emi- 


neat Electrician and Scientist, awarded to the 
Kerite Insulated Wire and Cables 


A DIPLOMA 


For “ Excellence of the Insulation and Dura- 
bility of the Insulator.” 


For Sale by all Dealers in Telegraphic 
Materials. 


CLARK B. HOTCHKISS, Gen. Agt. 


120 Broadway, New York. 
CHARLES WILLIAMS, JR. 








(ESTABLISHED IN 1856), 


109 Court Street, Boston, Mass. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO. 





Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Exchanges, Annuaciators, etc. 


Telegraph and Electrical Instruments, 


Batteries, Wire, Insulators, and Tele 


phone Supplies of every Description. 





Porcelain 
LARGE AND SMALL, 


FOR 


Electric Work. 


UNION PORCELAIN WORKS 


3800 Eckford Street, 
GREENPOINT, WN. Y. 











CHEAPEST BOOK IN THE WORLD. 
> = e a 
a The New American Dictionary Price onl 
a $1 00 Gontaine S000 bookof the kind 100 pages pore 
as ‘ . * nan er e ever e 
atThis useful and Neos Volume 3% Strary eiNg See ie pel 
- mnowtedye. 08 well as the best Dictionary in the world. Superbly bound in 
cloth and gilt. Ne pocket affair, butalarge volume. It contains every useful 
word in the English language, with its true meaning, derivation, spelling and 
ronunciation, and avast amount of absolutely necessary information upon 
Betence, Mythelogy, Biography, American History, insolvent landand interest 
laws, etc., being a P rfeg Libr gt eference. | Webster’s 
Dictionary custs sate? an 4 ie New one — yn costs only $1.00, 
e what the Press s: 
“We have examined the he’ American Dictionary and find it is avery 
valuable book.--HoUSE & How, ‘‘We have never seen its equal, either in price, 
finish, or cuntents.”"—-THE ApvocaTge, ‘*Worth tentimes the money.’”’—TRI- 
BUNE AND FaRMER, “A Zone Dictionary and library of reference,""—LxsLiz 
ILLUSTRATED News, ‘We have frequent occasion to use the New American 
Dictionary iu our office and regard it well worth the price.”,—CHRISTIAN UNION. 
‘* With the New American Dictionary in the library for reference, many other 
much more expensive works can be dis sed with, and ignorance of his coun- 
try, history, business, law, etc., is inexcusable in any man.’’—SclENTIFIC AMERI- 
can. “A Valuable addition to any library."—N. Y.SuN. _‘*Thereis more real 
worth than in most books at ten times the cost.”—N. Y. COMMERCIAL WORLD. 
Note the price, $1.00, post-paid; 2 copies for $4.75. 


fan rson willget upa 
A Extraordinary Offer. ior sb0 cen 
we will send Free as a premium the American Waterbury Stem Winding Watch 

= Fora giub of 15 we wil lsend free a Solid Silver Hunting Case Watch. 

































Fors we willsend free a Lady’s Solid Gold Hunting Case Watch, 
Fora Club of 50 ve willsend free a Gents’ Solid Gold Hunting Case Watch, 
4 Z = Send a Dollar at once for asample copy. You can easily secure oue of these 
nay C4 watches in a day or two, or during your leisure time evenings. 


SS As to our reliability we can refer to the ——— of this paper, the commercia) 
ns 88 
WORLD MANUFA 


agencies or any express Co, in this city. Addre 


TURING CO., 122 Nassau Street, New York 


THIS SPLENDID 
COIN SILVER HUNTING CASE 


WATCH FREE 


To any paves See send us 
* a N NEW AMERICAN 
DICTIONARIES 

At One Dollar Each. 


A Any person can readily secure 
SS <A Fifteen subscribers in one or two 
— urs, or in a single evening. 


hours, If 
you wanta good SOLID C UTOMONEY. sou cn 


and want to get it 
easily do so, Send LAR for asam lecop 
piss ARY an 











N 

of the W AMERICAN 
see how easy you can getup a club of F s 
Ifyou don’t care to get up a club yourselt will you kindly hand 
this to some person whom you think would like to get the watch. 48 
pageillustrated catalogueFREk Send money by registered letter 
or P. ©. Money Order, Sendallordersto WO Lp mee — 
FACTURING CO. {22 Nassau Street, New Yorks 
WORLD MANUFACTURING CO. November 2ist, 1882. 

Find enclosed $30 for 30 New American Dictionaries and the Ladies’ Solid 
Go:d Watch, I secured Thirty Subscribers in one day, and have several more 
promised. Everyone likes the Dictionary and all I have seen have subscribed, 


Miss LAURA COIL, Annapolis, Mo, 


Office of the Auditor of the Treasury, Post Office Department, 
World Manul’g Cory Washington, dD. Oey Jan. 295 1883. 

The New American Dictionary ordered January [5 athand, I obtained 
fourteen subscribers in about as many minutes last tpg eae A and find the 
Post Office departmentis a good field to work in. The book proves to be 
just the thing for office use. I have many more promised, and will send 
another larger order, Send the silver Watch as premium for tis clube 
[HunpREDs oF TESTIMONIALS LIKE THE ABOVE] Respectfully, ROBERT Hi. tVvOoD., 


Insulators, 


Telegraph, Telephone 
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WAKEFIELD An Entire Printing Office for 75 Cts. 
EARTH CLOSET, | <2uve s¥'ype slype s Type 
JOS. J. WALTON, oMne 


23 & 25 Dey St., N. Y. 


AOL 
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ENGLISH 


Patent ( Office. 
H. GARDNER, 





Solid Rubber Family Fonts for marking Clothes, 
Printing Cari ig am Billheads, or any printing that can 
tedone with Metal Type. Combines the convenience of 
metal type with the flexibility, durability and olga 
the rubber stamp. This outfit con VER 1 LET- 


tains 

London. TERS FGURES, 4 A PR NTEWS CANE with 
INDELIBLEINK, PAIS HOLD abLEre reine 
Successor to and full directions, thus making a COMPLETE PRINT- 
IN. OFFICE for family use. The type is made in four 
Messrs, Robertson, Broo-| «<ifterent styles as per sample above. In ordering name 
. style type desired as indicated by Nos. bgt Ky | and 64. 
man & Co Remember over 125 letters, with Ink, Holder, Pads, Tweezer 
: ée., all ina NL’ with directions, b; mail, post 

Gives prompt n-j} wit O ; Ss 
orice you 
al attention, and ob- enka pay fora single name. With this Outfit any boy or 
tains Pateuts for In- girl, man or woman, can print 500 cards an hour, visiting 


or busines ., and can go in any residence on store and take 
tleir order and print their cards while there. In ten 
ni.mutes you can printa k of cards and deliver them. 
If your order is received on or before SEP i EMBE 
Ist, 1888, we will inclose with the above outfit BLAN 
CAR 1s more than sufficient for you to make enough 
money to start you in business, and all for only 75 Cen 


ventions, Protection 
for frade Marks, etc., 
at fixe and moderate 
cbarges. Pamphlet of 
costs gratis. 


7 J practi The whole outfit can be carried in your coat pocket, and 
Thirty wore - you can travel over the United States printing cards in 
cal experience, every city and village you pass through. Pc stamps 


taken, When youord:r, mention this 


per. Address, 
H.C, WILKINSON & CO., 195 & 197 Fultor. St., New York 





Provisional Protection, £8 





THE 


TROPICAL AMERICAN 


TELEPHONE Co. 
(LIMITED), 


Assignee of 


Professor Alexander Graham Bell, 
Francis Blake, Watson, Andres, 
Roosevelt, Fuller, et al., 


IN 


Central and South America, 
West Indies and Merico. 


Controls the Exportation from the United 
States of all 


BELL TELEPHONES, 
BLAKE TRANSMITTERS, 


And other 


PATENTED TELEPHONIC APPARATUS 
and SUPPLIES. 


All Applications for Territory or Orders for 
Instruments and Apparatus FOR EXPORT 
should be addressed to the Executive Office 
of the 


TROPICAL AMERICAN 
TELEPHONE COMPANY, Limited, 


No. 95 MILK ST., BOSTON, MASS., 
VW, B.A. 


THE BISHOP 


GUTTA-PERCHA WORKS. 


ESTABLISHED IN 1847. 


SAMUEL BOARDMAN, Agent. 


Original and only Manufacturers in North 
America of — 


PURE GUTTA-PERCHA INSULATED, 


SUBMARINE, SUBTERRANEAN AND 

AERIAL TELEGRAPH, TELEPHONE AND 

ELECTRICAL WIRES AND CABLES OF 
EVERY DESCRIPTION. 

Sole Licensees under the Simpson patent for 
the manufacture of Gutta-Percha Insulated 
Wires. Have constantly on hand 
and make to order 
GUTTA-PERCHA AND BALATA INSU- 
LATED WIRES FOR ALL ELEC- 
TRICAL PURPOSES, MARKS’ 
COMPOUND INSULATED 
WIRES, 


FOR OFFICE, AERIAL, UNDERGROUND 
AND BATTERY USES, 





Also, every variety of Compressed Electrical 
Cordage—Burglar Alarm, Call Bell and Annun- 
ciator Wires—Electric Light and Gas Lighting . 
Wires and Cables—Silk, Cotton and Fibre-cov- 
ered Copper Magnet Wires and German Silver 
Resistance Wires—Medical, Switch and Tele- 
phone Cords—Flexible Elevator Cables, etc., 
G. P. Sheet for Cable Splices, and every descrip- 
tion of pure 


GUTTA-PERCHA GOODS. 


OUR GOODS ARE FOR SALE BY 


L. G. TILLOTSON & CO., 
5 and 7 Dey Street, New York. 
Send for Catalogue. 
ADDRESS COMMUNICATIONS; 


W. W. MARKS, Supt., 


420, 422, 424, 426 East Twenty-fifth 8t., 
Office at the Works. NEW YORK CITY. 
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JOHNSTON’S 


lectrical Agency, 


FOR PROCURING 


ELECTRICAL PATENTS, 


AND FOR 


General Expert Electrical Work. 


This agency, which we have just opened, com- 
prises two distinct departments, each of which offers 
electriral men and the public generally special 
facilities never before placed at their command. 


The Patent Department 


is intended as a special convenience to electrical 
inventors and others desirous of securing their rights 
to inventions of various kinds by Letters Patent, 
either in this country or abroad, and is prepared to 
attend to general patent business in all its details. It 
is in charge of a corps of able ELECTRICIANS and 
PATENT SOLICITORS, and possesses advantages 
for taking out electrical patents not afforded by 
any other agency. 

Inventions examined and advice given free. 

Caveats filed, specifications and drawings prepared 
with conscientious attention. 

Applications filed and prosecuted with diligence. 

Searches and repurts made as to patentability, in 
fringement, etc. 

Inventors of electrical devices who wish their cases 
to receive skillful and scientific attention will find it 
to their interest to have their business done through 
this agency. 


PHOTOCRAPHS FOR ONE CENT EACH. 


As the rage for card collecting decreases, that of Photograph Collecting increases. 
* had the desire tor collecting Photographs, have been deterred from so doing on account of the high price 


A great many people who have 
With a view 


to meet the popular demand we have gotten up a line of first class [copied from life) Photographs at the astonishing low | 


price of te. each. 


They consist of Actors, Acti esses, Statuary, Handsome 


Women, ete, “Wehave 1,50 


different styles ; on receipt of 2& ets. we will send you by return mall, the following Collection ofsamples : 


Mrs. Langtry, Maud Branscombe, Jennie Yeamans. Jennie Calef Minnie Palmer, The Water Queen, 
Sarah Bernhardt, Jennie Cramer, Bon fati, Kittie Blanchard 3 Graces, Walter Maliey, 
Lillian Russell, Annie Pixley, Miss Reed. Mary Anderson, Temptation, Blanche Douglass, 
Kate Claxton, Javtta, Lulu Mortimer, Modjeska, Sleeping Beauty Henry W. Beecher. 
We will not selliless than 25. Weput them up in packages containing 25 for 25c. 5 Packages 
for $1. P.O. Stampstaken. Bearin mind vur goods are not cheap wood cuts, put genuine photographs, each one 
separately mounted on fine card board. IJOU PHOTOGRAPH CH... 9 Warren St... Kew Werk. 








Trade 


nb Phos pthet. Bionge. AY 
THE PHOS 
512 


PHOSPHOR-BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST and BEST for line wires of electric 


and acoustic telephones. 
SMOK 
its weight per mile. 





Marks. 


Will not STRETCH nor RUST. RESISTS 


ACIDS and DAMPNESS. TENACITY more than FOUR times 


PHOSPHOR-BRONZE RODS, 
SPRING METAL AND WIRE, 


superior to German silver or brass for electrical apparatus. Already 
exteasivels used throughout the country. Add 


PHOR-BRONZE SMELTING CO. 
ARCH ST., PHILADELPHIA, PA 
)wners of the U. 8. Phosphor-Bronze Patents. Sole Manufacturers of Phosphor-Bronze in the United States, 


LIMITED, 








RTE RMR 








W. R. DRIVER. Treasurer. 
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THE AMERICAN BELL TELEPHONE COMPANY. 


W. H. FORBES. President. 


THEO. N. VAIL, General Manager. 
This Company, owning tbe Original 
Patents of Alexander Graham Bell for the 
Electric Speaking Telephone, and other 
patents covering improvements upon the 
same, and controlling, except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, tbe Gold and Stock Telegraph Com- 
pany, the American Speaking Telepbone 
Company, and the Harmonic Telegrapb 
Company, the patents owned by those 
companies, is now prepared to furnish, 
upon application, either directly or through 
any of its agents, Telepbones of differeut 
styles, and applicable to a variety of uses. 

his company desires to arrange with 
persons of responsibility for establishing 


District or Exchange Systems, 


in all unoccupied er similar t 
those now in operation in all the principal 
cities in this country. 

Responsible and energetic 
required to act ‘as licensees 
pose of. establishing 


PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 


purposes, for which instruments will be 
leased for a term of years at a nom nal 
rental. 

‘his Company will arrange for telep one 
lines between cities and towns wher, Ex- 
change systems already exist, in ord:r to 
afford facilities for personal communi- 
cation between subscribers or custcmers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 
Company, 


rsons are 
or the pur- 


GEO. H. WHIPPLE, 


58 Exchange Place, N. Y. 


ELECTRIC LIGHT, 
TELEPHONE, 
TELEGRAPH 


—AND— 


Miscellaneous Stocks. 
COMPLETE SETS OF 


MACHINERY 


FOR THE MANUFACTURE OF 


Telegraph Cables. 


Wire Stranding Machines. 





Complete sets of machinery for Purifying India 
Rubber and Gutta Percha, and Insulating Wire. 


Lapping Machines for covering Wire with Silk, 
Cotton, Flax, Hemp, Tape, etc. 


Thomas Barraclough & Co., Limited, 


aia - - - England. 
W. T. HENLEY’S 
TELEGRAPH WORKS COMPANY 
(LIMITED), 


Telegraph Engineers and Oontractors 
Wire Drawers and Galvanizers. 





MANUFACTURERS OF 


Submarine, Subterranean and Aerial 
Cables of every description, for Tele- 
graph, Telephone and Electric 
Light Purposes. 


Henley's Patent Ozokerited Oore, 
Henley's Patent Dynamo Machines 
and Electric Lamps. 


Estimates for any kind of cables or core fur- 
vished. OFFICE: 


8 Draper’s Gardens, Throgmorton Street, 
LONDON, ENGLAND. 








Terms very moderate. Prospectus sent on appli- Works: North Woolwich. 


AGENTS IN THE UNITED STATES, 


Western Electric Co. New York, Chicago, 
——|__—s THE STAR INSTRUMENT 


Guaranteed to be Perfect 
and Good for 5 miles or less, 


Instrument, without battery, 


No. "95 Milk Street, Boston, Mass. 


All persons using Telephones not licensed by this Company are hereby respectfully notified that 
they are liable to prosecution, and for damages for infringement, and will be prosecuted accord- 
ingly to the full extent of the law. ° 


cation. 

















The Technical Department 





is opened to the public as a medium of general 
technical information on all matters relating to 


electrical science. Some of the most noted elec- 





wound witb fine wire....... $3.25 

tricians and experts are affiliated to this agency, and The Instrument, by mail..... 3.50 
7 sa wound 

we are in a position to guarantee satisfaction to all its Gon tte: cu, 3.75 
desiring to avail themselves of its superior advan- Outfit, including wire, vitriol, 

BRD. . Feinidaecds coon :tcedeb em duh ae 


tages. 
All persons desiring to consult with experts on 


Outfit, wound with fine wire..3.75 
Instrument, without battery *.3.00 


ONLY $3.50. 


M. A. BUELL & SONS, 


144 Superior Street, Cleveland, Ohio. 


“GEM” Tnstrument. 


r $3.75. 


Including the above large-sized 
Sounder and Key, a large Cell of Ca! 
laud Battery, one roll of Office Wire, 
Chemicals, etc. 

The only low-priced Instrument of 






electrical business of any kind will find our agency 
a most useful and convenient one, 

Capitalists desiring expert reports on electrical 
inventions and systems will have their wants at- 


tended to with the assurance of getting honest, im- 














partial and thoroughly competent advice, 


Jerome Redding & Co’s 


Advice given to parties about to adopt systems of 





electric lighting. 

Installatious projected and electrical details of the 
same properly attended to. 

Designs, working drawings and estimates for all 
kinds of electrical construction. 

Experiments directed and carried out. 








this class that h icel ished 
Information procured for inventors, scientists, BRASS Sounder’ and F ei, Lever 
perfect 8 for ‘ 
experimenters, etc. Price for Complete Outfit as 
In short, this agency will place its experts at the Pate: Tastee or ot Genet Cee > 
disposition of the public in all matters coming within P — “4 erga ag Pompe Gane 
the province of the electrical engineer, and clients er separate, by aon nef one 
Bish : ; WONG vss écon ech stole. & 
may always rely upon conscientious, painstaking Price for Instrument alone, by «as 
and thoroughly intelligent work at reasonable rates. MAIL, POSH-PAIG ....+ererserceee G 
Price tor Instrument alone, for 
For further information address lines 1 to 15 miles ............. 3.60 
; ce for Instrument alone, for 
lines 1 to 15 miles, by mail, 
WwW J JOHNSTON ri post-paid ........ cdcgccopancess GOD 
. J. ’ SEND FOR CIRCULAR. 


JEROME Mess OING & CO. 
MANUFACTURERS OF TELEGRAPH AND ELECTRICAL SUPPLIES 
NO. 30 HANOVER STREET, BOSTON, MASS, 


Office of Tae ExectricalL Wort, 





No, 9 Murray Street, New York, 


ee mnemengee a ome 





eee seme Sese ee nen 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


FIREPROOF INSULATED 


ac From Pure Lake Superior Copper. 
Patent “K. K.”’ Insulated a ¥ er and Iron Wire, for J igpheee., pnd Telegraph, ys 
WATERBURY, CONN 


49 CHAMBERS ST., N. Y. WOR 


ELECTRIC LIGHT WIRE 
Conductivity Guaranteed. 


8 FEDERAL ST., BOSTON. 








THE TIME TELECRAPH COMPANY 


Is PREPARED TO FURNISH 


Railways, Business Blocks, Public Buildings and offices generally 
WITH 


UNIFORM STANDARD TIME 


Atalow monthly rental according to the location, style of Indicator, &c. 


Address, THE TIME TELEGRAPH COMPANY, 


TEMPLE COURT, 5 and 7 BEEKMAN ST., N. ¥. 


all Nervous Diseases and 
successfully 


walean Ey Family should Rave. 4. gets, - =? Piedmont, W: “ 7 have 
guonantien my Her, and from shoulder It ie bow gone to parts unkown me 


30 DAYS FT RIAL. FRENCH BATTERY. 





Sauce  G& & tie Bro., Electricians, Cincinnati, Ohio. 


_ = 











Yellow Cedar Telearaph Poles, 
Railroad Ties, Paving Timber and Fence Posts for Telegraph, 
Electric Light, Telephone and Railroad Companies’ Use. 


The Michael Bay Lumber Co, (Limited) have on hand and cut to order Yellow Cedar Telegraph 
Poles, which will last from eight to ten years longer than white cedar or chestnut. Yard and 
office at Buffalo, Black Rock, N. Y. Standard poles, 25 feet, 6 inch top; 30 feet, 6 and 7 inch top, 
and long poles from 35 to 60 feet in car load lots from Black Rock, and by vessel loads at Lake 
Erie and Lake Michigan ports on the opening of navigation. Fifty thousand ready to deliver 
April and May. Correspondence solicited. All orders addressed to 


A. A. COLBY, AGENT, BUFFALO, N. Y., 
Post Office Box 207 


0000: HOOLE MANUFACTURING CO. 


46 Bond St., New York. 
HENRY W. GWINNER, WM. H. WOOLVERTOW 
President. Treasurer. 


This Compan repared to furnish, at short notice, full linesof LIGHT RAILROAD AND 
FACTOR Y SUP bribes. Communications and orders will receive prompt attention. ‘nee 
BRASS TAGS. 


Consecutively numbered and 
punched at end, or both 
ends, for use of Laundries. 


UNIFORMS. 
For Em wee, Caps of 
phe d orm, Canvas Caps 
Caps, d 


Sailor an 
Yachting Ca 


Will receive prompt attention. 


OOOO» 











CaNCED. 


BAGGAGE CHECKS, 
HOTEL CHECKS, 


BADGES. 

Cap Badges, Breast Badges, 
Medals and Badges for Soci- 
eties. Special designs fur- 
nished. 

CONDUCTORS’ PUNCHES. 


, Hats, Hel- 
mets, Sailor its, Jerseys, 
Buttons, with name of or- 
ganization, monogram, or 
special designs. 

HAND STAMPS. 











GEORGE WESTINGHOUSE, Jr., President. ROBERT PITCAIRN, Treasurer. 
Cc. H. JACKSON, Vice President and General Manager. ASAPH T. ROWAND, Secretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL CO., 


PITTSBURGH, PENNA., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO, 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY. 
ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 
AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 
FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 
estimates and detailed descriptions, together with references to apparatus in prac- 


PA Mbit.» =) will be furnished upon application. 
Office and Works, Corner Fayette Street, Garrison Alley and Duquesne Way. 


WALTER T.GLOVER & C° 


PEWHAG 











Contractors to the English Postal Tel Department, Many Prominent 
European Governments, the Principal Britel 3 Railway, Telephone Electric 


ht 
Light Companioe promptly furnished for all kinds of covered Wires and Cables for 
Shipment to America, on which specially low rates will be quoted. 


25 Booth St. MANCHESTER, - - ENGLAND. 











TELEGRAPH WIRE. TELEPHONE WIRE. 


WASHBURN é MOEN dome SOTURING OOMPART. 


wo ~ veatvas ene a 





ESTABLISHED 1831. CapiTaL $1,500,000. 
16 Cliff and 241 Pearl Street, New York. 
215 Lake Street, Chicago. 

This Company having giveu careful attention to Telegraph Wire from the introduction of the 
Art of Telegraphy, aut especially with reference to the conditions necessary to highest electric 
conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE, 


and anticipating at an early day the put demand that would exist for that article, they have 
adopted and ful wly P proved ce; methods and appliances for the production of Telegraph as well 
as of Telephone Wire which are peculiar to themselves. Among them may be’ mentioned the 


PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL 
(In connection with the DouBLE SIEMENS Fuenace). 

All Wire made by this Company for Tele; h or Telephone purposes is thoroughly tested 
before shipping, with regard to Conduetivi eTensile and _ eee bath, as well as Elongation. 

a, and terms for Telegraph or Telephone Wire—Plain, Oiled or Geivanized—given upon 
a ppliéation. 

4B B.—The qualities known as extra Best (E. B, B.) and Best Best (B. B.) kept constantly in stock. 


ARC LIGHTS. 











WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
arc lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
of light are the same in every respect as our other lights. 


Number Number Normal Horse-Power 
of Maehine. of Arc Lights. Candle Power. required 
5 10 1,200 6 
6 20 1,200 11 
7 30 1,200 15 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will give you estimates 
We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which bave accumulated on our books. We desire to state that these batteries are 


GUARANTEED 


By this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 
opponents regarding them, which have been so industriously circulated of late, are false in every partic- 


THE BRUSH ELECTRIC Co.. 


No. 379 Euclid Avenue, 
CLEVELAND - - OHIO. 


May 12, 1883. 
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WHITE CEDAR 


TELEGRAPH and TELEPHONE 
POLES AND CROSS ARMS. 


We are prepared to furnish White Cedar Poles 
and Pine cod Spruce Cross Arms, all lengths and 


sizes, and in ony eeu: , delivered on cars or 
oben bv! point in at short notice. 

Contracts taken for the building and equip: 
ping of of mcarepe and telephone lines anyw 

Cortamentance solicited. 


BARNES & SNOW, 
P. O, Box 498. BANGOR, ME 


Gelatinized Fibre. 


(Trade Mark.) 


The New Substitute for Hard Rubber. 
Adopted by the leading Electric Light Com 
panies and Manufacturers of Electrical Appar- 
atus, being a better non-conductor, lighter and 
more durable, at half the cost. 
Send fer samples, circulars and prices to 


COURTENAY & TRULL, 


No. 15 Dey St., New York. 





Just Published! 


ELECTRIC ILLUMINATION 


Quarto, 906 Pages, 833 Illustrations. 


Cloth. Price $7.50. 
Address, 


W. J. JOHNSTON, Publisher, 
No. 9 Murray St., New York. 


THE BUTLER HARD RUBBER CO. 





‘Electrical Supplies, 


33 Mercer St., New York. 


Manutacturers of 


Sheet Rubber, Rods, Tubing, te., 


RUBBER. HOOK INSULATORS. 


Key Knobs, Switch Handles, 
Magnet Covers, Magnet Heads, 
Window Tubes, with Heads, 
Battery Cells, Battery Syringes, 
And Specialties of any Required 
Character. 














Tron Telegraph & Telephone Wire, 


MANUFACTURED BY 


Fred’k Smith & Co., 


HALIFAX, 


- KNGLAND. 


Wire Delivered on Board in Liverpool for Shipment to any Part of the World, 


OR FROM STOCK IN NEW YORK, 


Or in Bond, or Duty Paid in any Part of the United States. 


Full particulars, quotations in sterling or currency, and tables and samples on application. 


THE ELECTRICAL SUPPLY CO., 


Sole Agents for the United States, 


17 Dey St Ww. ¥. 





BOSTON AND SANDWICH 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, 


No. 17 MURRAY ST, 
REPRESENTED BY 


Cc. E. L. BRINKERHOFF. 


Telegraph and ‘Telephone Poles 


(Cedar, Spruce or Chestnut). 
PINS AND BRACKETS 


(Painted or Plain). 


Construction of Tel. Lines. 
GEO. Q. DOW, North Epping, N. H. 


CEDAR TELEGRAPH POLES 


LIGHT POLES FOR TELEPHONE LINES AND 


N. Y-. 








LONG POLES FOR CITY USE CON- 


STANTLY ON HAND. 
50,000 Split Cedar Posts on Hand Ready 
for Immediate Delivery. 


BROWNLEE & CO., 
Detroit. Mich. 


PARTRICK & CARTER, 


(ESTABLISHED 1867) 


NO. 114 SOUTH SEOOND ST., 
PHILADELPHIA, PA., 
MANUFACTURERS OF AND DEALERS IN 
Telegraph Instruments, Tele- 
phone and Electric Light 
Supplies, 


HOTEL AND HOUSE ANNUNCIATORS 
BURGLAR ALARMS, CALL BELLS, 


BATTERIES, OFFICE, ANNUNCIATOR, 
AND LINE WIRES, Ertc., Erc. 
SUPPLIES OF EVERY DESORIPTION. 
PRICES AS LOW AS THE LOWEST. 
Send for Catalogues and Circulars. 


















Sy Ns 





& 








MANUFACTURERS OF 
PATENT 


Telegcraph Wire | 


To Government Specifications. 
BEST REFINED 


Telephone Wire, 


FENCING WIRHE, 


SUBMARINE CABLE WIRE 


Strand & Stay Wire, 
Galvanized ‘Binding Wire. =a 


Correspondence solicited from fia 
American Telegraph, Telephone, 
Railway and other companies, also 
eens, etc., using quantities of 
wire 
















RIGHOUSE 


. YORKSHIRE 











In Writine To ADVERTISERS, 
Always mention that you saw their 
advertisements in 
THE ELECTRICAL WORLD. 


THE CARBONS 


MANUFACTURED BY THE 


American Carbon 60, 


ST. LOUIS, MO., 
Are Warranted the Best 


FOR ELECTRIC LIGHTS. 
L. G. TILLOTSON & CO., 


AGENTS, 
5 and 7 Dey Street, N Y. 


DELANO & HAINES, 
Promoters ani Brokers, 


TEMPLE COURT, 








5 BEEKMAN ST., N. Y, 


EXECUTIVE OFFICES OF THE 


MEXICAN TELEPHONE CO., AND 


THE TROPICAL AMERICAN 


TELEPHONE CO., LIMITED. 


These companies bave acquired and own, in 
their respective territories, all the telephonic 
rights formerly the property of the Continental 
Telephone Co., including the exclusive right, 
for a term of years, of selling, leasing, and 
using Bell Telephones, Blake Transmitters, and 
all other telephonic apparatus manufactured by 
the AMERICAN BELL TELEPHONE CO., 
un ter netents owned or controlled by it in the 
Us. » wtes and Canada. 


VALUABLE TELEPHONE TERRITORY 


Can be had by parties who can furnish the 


4] | money requisite to develop it, in the Republic 


<= of Mexico, the West India Islands, and 
=—j | South America. 


TELEPHONE AND ELECTRICAL 


STOCKS 





BOUGHT AND SOLD. 











T 





wil ring 
THE GREAT ™ DVA 
SIGNAL BACK. 


NO BATTERY IS REQUIRED. 


No Skill Necessary to Set up or Operate Them, J 
PRICE, $4 EACH. 


We have a large number of second-hand Magneto Bells, without the Telephone 
switch or connections, for sale at extremely low 

These bells are admirabl 
other purposes where a call 
summoning all mgood of employés, servants, etc. 
poy tonal of line ‘and give a clear and distinct sound. 


rices. 


in using such an instrument 


and Always Reliable. 


adapted for Stable, Hotel, Restaurant and many 
ll of any sort would be of service for signaling or { 


DISCOUNT ON LARGE LOTS. ¢ 


is, YOU CAN 


“ 





DAVIS & WATTS, Baltimore, 


Manufacturers 


ELECTRICAL AND TELEPHONE 





and Dealers in all kinds of 


Price, vibratory 
CENATD GEFOUR . 0c oi dds d's bine cneceis 


We have a lot of these very handsome altered ease 
Bells, and will sell them at less than cost of manufacture, 


| They are wound to 30 ohms resistance; silk.covered wire 
f nickel-plated bell, 334 inches diameter, and working parts 
py covered with nickel-plate case. 


$1.75 each. 
1,60 


“ 


WORTH TWO ORDINARY BOX BELLS AT TWICE 


THE PRICE, 


Md., 


INSTRUMENTS AND SUPPLIES, 
QUOTATIONS PROMPTLY AND CHEERFULLY FURNISHED. 


~psemegrn essa arwnpon bespenenenter eres setter teeters Z 
Le ik ee eS a ee ge i : 
cores ane epee ar ee 


mn gsc mag dinette, 
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@TELEPHONES!| BOOKS. ectetos Pie Onl One Manan Va 


culars free, Holcomb & Vo., Lieveland,O. . - a 
Descriptive Catalogue of Books relating to First clase stenograbhers The Patent Used on 


HORT-HAND WRITING THOR- | practical’ science—90 pages—and Catalogue of ials without charge for 
S oma es — hy aye pee par Books—12 pages—sent free by mail on Pideae: S nicited. * Call 
of writing. 7 eR application. 


W. W. HULTON, Stenographer, Pittsburgh, Pa. | @ @ F. N. SPON, 35 Murray St., N. Y 


WONDERFUL 
CUT. THIIS sof Aas “elections 15 
= of adtent: 1 aioe ifttle book pee ths 7 


comic pictures, 12 funny scenes, 10 sumples that 
will bring you in more money in one week than 
= pod else you everdone. All the above 
will be sent free by mail for 10 cents, silver, 
8 lots for 25c. MAGNET PUBLISHING CO., 
7 Warren street, N. 

















Send 
= PORTER and caligraph circulars to W. G. CHAFFEE, 
LADIES? naan 


FANCY WORK. 


Do your own Stamping for 
Embroidery with our Stamping 
Patterns for Kensington, Arasene, 
—* Braid work, etc. ly trans- 















Ww 
der, pad and directions for stampin 
and working, all for 6@@ cents, postp’ 
15 P ns, ler and pad, with 


i ey ¥ 
: : 
a “ : , ‘c 

’ = ten reels of Binbroidery Silk extra,$1.00 
Outfit for dealers $5 00to $20.00. In- 

erease t income by selling these Patterns. 
Our k of 150 Artistic Designs for Kensington 
Needle-work, such as Sprays and Bunches whee, Pansies, 
B | Ferns, Apple Blossoms, etc., and Border Designs of Flowers 


and Vines, for Embrodering Dresses and ot cece. 
Corners, Borders and Centres for Piano Govers, Covers 


Copper, Herdeme Gah teneceie re pani S> nent railroads sent on application. 
Our book, AL OF N E-WORK, teaches 
Situation as inspector or superintendent of | how to doali kinds of Emb ry, Knitting. Crocheting, 


TLace-makin tee a BSc. 4for B1.00. Ad GEO. T. SHEFFIELD & co., 


electrical work, by a young man of several years | PATTEN PUB. CO., 47 Barclay 8t., New York 3% a + # Sole Manutacturers, 
« Mich. 
practical experidece. Owner of some valuable THE BEST TREE TRIMMER. Three Rivers e 


ect patent Arn ELECTRICIAS, ON ES etre THE wean BLEGTRIG MOTOR 


care of Tae ELECTRICAL WorRLD, No. 9 Murray Pe Sy ern Union Co. and in 
8 aay Cite, ‘ N dorsed by all who use 
sale For FAMILY sewing- THE Alrwirir Parrpey 
voachines ; dental, jewelers’ 


them. 
and watchmakers’ lathes, 








Runs Easily, is Durable and Capable of High 
Speed. Circulars and indorsements of promi- 





















‘. Order one from your 
nearest hardware deal- 
er, or from 





ESTABLISHED 1859. 


Pp H , A T I N i } MM Li eet Row i ¥. sis & = fans, etc., ete. Motor, 
x ° z LG, Tillotson & Co., ; with automatic battery 
: New York. ‘ and complete outfit for 


J. H. Bunnell & Co., 
New York. 
aie pha, | SEWING-MACHINE ATTACHMENT. 


: Standard Electrical Double Induction Motors, Dynamo Machines, Automatic Batteries, 
Works, Cincinnati. | Experimental Apparatus, etc. In writing for illustrated catalogue, 
Circulars and _ de-| give street and number. 


FAMILY sewing-mach- 
ines, $85.00 to $40.00. 





H. M. RAYNOR, 
25 BOND STREET, New Vork. 
The Oclebrated Bly Artificial Legs and Arms, 




















: ’ 
Pronounced f scription furnished on - L 
FIRST BEST. UL. E, 8. LEE & CO, THE ELECTRO DYNAMIC CO., 
in U. ora. 160 West Main St., Rochester, N. Y. 19 © 15th St., New York. 121 South Third St., Philadelphia. © C.unoudv., Lox.con, Eng. 
ero ment con- 
tive ex- eee — parma ee ge ene SSayp geo . 
amination. 
Aippted by 
States of Vir- " 
nia; Gaor- 
' ia, South 
Garolina and (A NITRO-GLYCERINE COMPOUND.) 
| atcha y - The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the 
ed by the most safest to handle and transport under all conditions. 
at or Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds. 
Crut eh as For sale in all sections of the omy? by theauthprised Agente-of 
at various 6 : a 
prices. E. I. DUPONT DE NEMOURS & CO LAFLIN & RAND POWDER C0., HAZARD POWDER CO 
a f as WILMINGTON, DEL, NEW YORK. NEW YORK. 
mphiet. ' 








GEO, B. PULLER, suc’r to Dr. D. $v, Rothacter, wy,| Manufactured by he REPAUNO CHEMICAL C O. , PO Box 2272, Ser HILADELPHIA. - 








‘é ” ACOUST] G. W. HUBBELL, Pres. THE AMERICAN FT. FEAREY, Sec. and Treas 
THE “ELGIN' (ont) TELEPHONE. TECTRIC STORAGE COMPANY. 


COPIED BY MANY, EXCELLED BY NONE. We desire to arrange with Electric Lighting Companies for the introduction of our batteries, 


The only Mechanical Telephone Adapted to Exchanges. | and also with parties competent to organize sub-companies. 








MADE WHOLLY or MET ‘AL, NICKEL PL “ATED. WILL ST AND ANY CLI- A Manufacturing Company, that will take control of our inventions and supply our licensees, 
. A . ONLY MECHANICA ‘ : ; : : / . P ea 
TELEPHONE WHICH FULLY “FILLS is being formed. Parties desirous of interesting themselves in this valuable invention can see it in 
THE BILL.” operation at 237 Broadway, Room 40, New York City, under charge of Prof. N. 8. Keith. 


Parties who have exercised all their patience and who have become completely All correspondence received will have attention at an early day. 
discouraged with their :1l success with other Acoustic Telephones, will find in the 
“ELGIN’ a‘ boon.” 


Wine for tons tines, oly $8.0pereat Despre Crouaseentoncotcasen | THE AMERICAN ELECTRIC STORAGE COMPANY. 


ELGIN TELEPHONE CO., Elgin, Kane Co., Ill., U.S. A, 792 BROAD ST., NEWARK, N. J. 


THE FAURE ACCUMULATORS 
ELECTRIC STORAGE BATTERIES. STANDARD ELECTRICAL WORKS. 
em gem gn 


PATENTED APRIL 10, 1883. 




















LICENSED MANUFACTURERS OF 


American Bell Telephone Co.’s 
Magneto & Electro Call: Bells, etc. 


The heretofore missing link in Electric Light- 
ing. No machinery of any kind required on or 
near the premises. 







The light uced from these batteries is always 
ABSOLUT LY STEADY avd pure and free from Manufacturers of all kinds of PRICE $4 EACH, Postpaid. 
the FLICKEK or ATION that is apparent io Telephone Instruments, Bells, Plugs 





every light coming direct from a dynamo. 

The consumer is free from the uncertainty 0, 
steam power, and the liability of all kinds of machi- 
n to stop at the most inopportune mome”t. These 
ba es enable a vast saving of money, both in in- 
troducing and in after use, des affording hereto- 
Sore unknown comfort in the use of electricity. 
They are Applicable tor Power as well 

as Licht. 

For the privilege to organize companies under this 
wag a Bed me the purpose of isolated plants in any of 

following States : 
Virginia, North Carolina, South Carolina, Alabama, 

Georgia, Florida, Texas, Louisiana, Mississippi, 


Application may be made to 


MAVIS & PROAL, ATE 
BALTIMORE, ™d., i}, 


Switch-Boards,Anvunciator Drops, Spring 
Jacks,Post’s MaGneto Enarnes for Switch 
Tables, and dealers in all kinds of Tele- 
phone supplies aad Tools. Full assortment 
of Telegraph Instruments, in stock 
and for sale at lowest prices. Also, Gal- 
vanized Line Wire, all numbers; Insulated 
Wire, all numbers; Insulators and Brack- 
ets, all sizes; Batteries, all kinds and 
sizes; full line ELECTRIC LIGHT 
SUPPLIT*S, at lowest rates. 

Agéuts and Managers of Exchanges are 
requested to correspond with us before 
Y purchasing. 

| 2” We call special attention to our 
new improved Post’s Magneto Call Bells. 


4 





Rooms 29 and 31, Chamber of Commerce Building, - Samples sent on application to agents and 
who are the ma 8 for the Parent Company in exchanges. 
phy epewtncae hi ates, and who are prepared in This is beyond question the most practical and best Telegraph Key yet produced. The Arched Arm and Top Contact secure, a flexibility 


They will be pleased to give any information re-| which obviates the Tiresome and often Paralyzing jar of all keys with contact under the lever. The Platinums never batter down, lust for years 
ee, practical use in the Chamber | #T® easily replaced, and will not Stick with the finest adjustment and highest speed. The Leverage is unique, and produces very firm writing with 
of Commerce Building, and in our offives, where the | he greatest ease. It is the Handsomest, most Durable and easiest working Key made. Do not be deceived by cheap and worthless keys. 

— working of the system can be seen and ex- WE GUARANTEE SATISFACTION. Liberal Discounts to Agents and Operators. 


sasinmeeorera tertanaweee|STANDARD ELECTRICAL WORKS, CINCINNATI, O. 
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TELEPHONE SERVICE THE LATHST IMPROVEMENT. 
Without Induction and with Clear Ar- , 
ticulation. 
Nos. 14 and 12 Spiral Wire for long and short 
lines, Bas? 


‘oman gues Zatem vin, | THE NEW KERNER STYLOGRAPHIC PEN. 
cm labo as i Indorsed by ail telegraphiste who have ever used it Over 200 Sold in the NEW YORE CI POST OFFICE 


$1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 , $1.00 $1.00 


by No. 1 AL TOTHE BEST. N $1.25. No, 8, Gold $1.60, No. 4, Gold Poi 
or par Pen, ROU ne ae! Handsomely Engraved, 70, 8, Mounted, 4, nt, Cover 
INCLOSE TEN CENTS EXTRA FOR REGISTRATION, 


Address THE KERNER STYLOGRAPHIC PEN COMPANY, 25 —" New York, 


MANUFACTURER AND DEALER IN AGEN Ts _WanrTED. 


TELEGRAPH INSTRUMENTS, paws aD BRACKETS. 


Telephone and Telegraph Supplies 4 are Pe geet e yer sged ows 
ns, Plain, a per thousand. 
OF EVERY DESCRIPTION, 


Pins, Painted, $11 per thousand 


ANNUNCIATORS AND BURGLAR Brackets Plain, $13 per thousand. 


ALARM APPARATUS, BATTERIES ck ittery or CAME 
AND BATTERY MATERIAL | | BEST QUALITY OF 0 


SPECIAL REDUCTION ON LARGE ORDERS. 
Telegraph Instruments for Rail- L. B. HARRIS, 


road Use a Specialty. Manchester, N. H. 


LYMAN'S 0.X. INSTRUMENTS: 




































RIGAN ELEGTRIGAL WORKS 


ieee 


SS 2g 
ParTrin® ART 






No. 20. K. Kxy, le: No. 20. 8 











big dem, wet Key is a perfest workin key, — above ae Soun wil P oe nted & : oR vel — Hd 
plati rice, where an a 8 
$1.45, C. ‘D., abjets 06 oe tion. , where 907 Se 5 LATED ELECTRIC WIRES, 


The above Sounder and Key (either on one base or separa 


naeihe Sbave Sounder and Kay (lther on o panes aioe i) “TELEPHONE AND ELECTRIC CORDAGE, 
pres to examine before paying for them. 


instruments are neat in appearance, stro ye tet ora ase ot he kay an ELECTRIC LIGHT WIRE. 
Ser ohne eal irene Al the corewe, check-giit a posts ot s are sicely finish” Y Magnet. Wire, Patent Rubber-Covered Wire, 
ed. The contact points in the key are pure inum. sSamany ore il size,’ Burg lar Ala an a A unoiator Wire, I a-E i 


and wound to work on 0 line tre etn, ‘send. for tae teen ping mail ‘fi ‘tree fee of i; 
chase” Will dill all crlers the same dey I recelve them. Address, mentioning Tam Orsna: Wire: Anti-Induotion Aerial and Underground Cables, 


ner ” 


/ to eto. 2 
A. B. LYMAN, ‘oe ! 
39 SOUTH WATER STREET, - _- _ OLEVEUAND/O,|nvonxs v rusuzire meus) AW. Be BAWT EN, Soar ane Eco. 


PARTRICK & CARTERS PREMIUM APPARATUS, . ONLY $5. 


NOT THE CHEAPEST, BUT GUARANTEED THE BEST. 

“.; These instruments are the exact size and form of those upon which weireceived the 
highest award at the late Centennial Exhibition over all competitors. 3 Everything re- 
liable, and so guaranteed, or money re-funded, 


Since the introduction of the ‘‘ Premium” Instruments we have sold thousands of them, 
and in every instance they have given entire satisfaction, whether used for home practice 
or for actual work on- dines sfrom, 1 t 20 miles in length. - ~ As an evidence of their pop- 


uldrity-and acknowledged ‘superiority, we append a few extracts froti the hundreds of tes 
timonials we have received, 


Sorry T did mot know) of .ttie Preqniae before, aadhad several, which are in- 
“ferior to yours.” ~~ — Wart. ~bureh Grass Valley, Cal. 


ez have eight Fromfame working splendidly on a line 1 mile long, with 7 cells battery.’ 
y O anor Onloy SrgoRNs, Want Hickory, Pa. 


‘oO ol rirrrre- vf wi 4 
**The Premium Instrumeat is saperior to all, end you aay ter enreel tastes coders.” 


O. J, ALLARD, Glad Brook, Iowa. 


























3 “The Premium wodkeéapleadisiy, di nos fibididiviobala be made. #© ‘weil ‘and ‘gold so 
low.” Jos. K. MaxwEi, "Tuscaloosa, Ala. 
The Premium APPARATUS aND OvTFIT comprises woe famous “NEW GIANT SOUNDER : 
PERFECTED,” and the ‘‘NEW CURVED KEY, in placed upon a splendidly polished base, with a ‘I have worked them on main line 85 miles long. I consider them very superior Instru- 
eell of Callaud Battery, Chemicals, Office Wire, etc., for $5, when the money accompanies the order. ments.” E. J. Ooumpavas, Or! N. ¥ 
‘ , Orleans, N. Y. 
Price, Complete Outfit... .ccescecccecccnccececseersecsecesesenes Money in advance $5.00 
Instrument without Battery..........feesedheresecsseeecce - » 4.20 : Be 
“ llotnalery’ Co finer wise toring ot One io iB miles BBO | rye a is chanie Baise it is the BEST. 
“f Preqing Gourtieg Parate Base.......0¢ +--e-+> a... * + “4 P * fe ie oe 
‘ Premium Instrument, Key and Sounder entirely Nickel- ’ 
plated, without battery...iv...c/...dc:cecesssseeeee oes » ~ | 5,20 
“Complete peer Instrument, with battery andoutfit © - en 
“ Rey Sounder Separate Base procenacvwes nd " 200 Established 1867, 
Instruments without holier. t by mail, 55 teextra. Batter 7 jars cannot be sent by mail. 
All orders will receive our prompt by, pa fo ag pet My i eng shipment,” full ship MANUFACTURERS OF TELEGRAPH INSTRUMENTS 
instructions own, coun ‘and State, should given. Remittances made : on, ey Sis 
pre,’ money py eye = or erento will insure safe delivery. Send @ ” .% Lt AND SUPPLIES, 
catalogues and circulars bef: ing elsewhere. » No-t14 sour Second Street, eh he oe 
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fe HOURS, 


To guard our customers 














from cheap imitations we 
issue this fac-simile of our 
Wrapper and Label. 


The Electrical Sat) Company, - 


No. 17 DEY ST. NEW YORK. 














